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Specification  of  the  Pqieni  granted  to  Joseph  Bramah,  q^ 
PiirHicOy  in  the  County  of  Middlesex y  Engineer  i  for 
smdry  Imprcroements  in  the  4rt  qffnaking  Paper. 

Dated  April  25,   1805. 

1.  O  all  to  whom  these  presents  shall  come,  &c. 
Now  KNOW  YE,  that  in  conaptiance  with  the  said  proviso, 
I  the  said  Joseph  Bramah  do  hereby  declare,  that  my 
said  invention  is  described  and  {ascertained  in  manner 
following ;  that  is  to  say  :  First,  I  perform  the  office  of 
moulder  of  the  sheets  by  machinery,  which  may  be  con- 
ducted by  persons  not  possessing  the  skill  of  those  com- 
petent to  perform  this  operation  in  the  usual  way,  and 
by  which  means  the  following  points  will  be  ascertained, 
and  on  which  1  rest  the  merits  and  novelty  of  this  part  of 
inay  invention,  which  I  call  the  first  class  of  my  said  im- 
provements, viz.  By  this  method  or  application  of  ma- 
chinery sheets  of  much  larger  dimensions  can  easily  be 
made  much  more  equal  in  tlieir  weight  and  thickness, 
and  with  greater  eitpedition,  than  can  possibly  be  don6 
hy  hand  in  the  usual  way.  To  perform  this,  I  cause  the 
Vol,  VIIL— Se'co'nd  Series.  B  dimen- 
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dimensions  of  the  vat,  in  which  the  stuff  is  usually  put  for 
moulding,  to  be  made  in  length  and  width  exactly  that 
I  intend  the  sheet  shall  be,  and  its  depth  may  be  of  any 
measure  not  less  thap  eighteen  or  twenty  inches.  This 
vat  or  cistern  I  call  a  regulating  reservoir,, «and  io  which 
there  is  a  frame  or  rim  of  wood,  made  to  slide  up  and 
down  at  pleasure,  by  means  of  any  kind  of  apparatus 
by  which  it  may  be  lifted  up  and  depressed  at  pleasure, 
with  its  upper  surface  perfectly  level  in  all  directions 
by  means- of  an  axis  working  through  a  stuffing  box,  or 
otherwise,  in  the  end  or  side  of  the  said  reservoir,  so  that 
the  frame  may  be  lowered  or  lifted  up  by  a  handle  or 
winch,  externally  applied^;  and  the  motion  of  the  frame 
being  so  limited^  that  when  up  at  its  highest  extremity 
its  upper,  surface  may  be  exactly  on  a  level  with'  the  brim 
or  upper  edge  of  one  side  of  the  reservoir,  which  side 
must  be  made  a  little  lower  than  the  other  three ;  and 
when  the  said  frame  or  rim  is  depressed  to  its  lowest  ex- 
tremity it  is  a  few  inches  below  t,he  said  side  or  brim  ou 
which  it  was  when  up  'upon  a  level,  l^he  pap^r-mould 
is  also, nicely  fitted  to  the  inside  of  the  reservoir  on  all 
sides,  and  is  rested  or  laid  upon  this  frame  or  sliding  rim, 
sa  that  it  maybe  lifted  up  or  depressed  in  a  perfect  hori- 
zontal position  when  the  frame  is  lowered  or  raised  for 
that  purpose,  so  that  the  mould  and  frame  may  always 
uniformly  move  together,  whether  up  or  down.  On 
some  part  of  the  side  or  end  of  the  said  reservoir,  near 
or  at  the  bottom  thereof,  is  cut  an  aperture^  of  tolerably 
large  dimensions,  through  which  the  water  with  which 
the  reservoir  is  filled  when  in  use  can  quickly  discharge 
itselfi  This  aperture  is  cased  or  covered  over  with  a 
bollow'wooflen  trunk  on  the  outside,  and  is  fitted  to  tbe 
external  side  of  the  cistern  with  a  water-tight  junction, 
and  continued  up  about  one  quarter  or  half  an  inch  above 
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4he  fiurCEkce  af  the  paper-aiould.witbin  the  reservoir  w]pieQ 
said  mould  is  depressed  to  iu  lowest  stacion.  At  this  line 
ef  altitude  the  top  of  this  external  trunk  or  waste  pipe  is 
cut  horizontally,  or  has  a  vertical  hole  made  in  it«  side ; 
ibe  lowest  extremity  of  which  must  cut  the  same  line  as 
above,  so  that  the  iuternal  ^ater  may  always  be  guaged 
by  this  discharge  exactly  to  the  same  level  in  either  case, 
that  may  occasionally  be  adopted  to  accommodate  local 
circumstances*  This  mouth  or  opening  in  the  trunk  is 
covered  or  closed  by  a  lid  or  valve,  which  opens  when 
the  mould  within  the  reservoir  is  raised,  and  shuts  agaia 
as  it  descends  by  the  action  of  the  same  machinery.  This 
being  thus  equipped,  there  is  another  cistern  placed  on 
one  side  of  the  reservoir  already  described,  of  any  shape 
or  dimensions  that  may  be  best  adiipted  to  the  situation, 
and  having  its  |^ttom  near  on  a  level  with  the  brim  or 
upper  surface  of  the  former  one,  which  I  have  called  the 
regulating  reservoir,  so  that  the  up|>er  one  may  empty 
into  the  Lower  one :  this  upper  cistern  I  oall  the  fieeder  or 
staff-cistern,  and  in  which  there  is  fixed  what  is  called 
the  hog,  or  a  small  agitator,  which  is  constantly  aM>ving 
in  the  usual  way  to  prevent  the  subsiding  or  uneqaal 
misiag  of  the  pulp  and  water.  Between  this  feeder  and 
the  regoladag  reservoir  there  is  a  commumcattoii  by  a 
trunk  or  spoat,  nearly  or  as  wide  as  the  side  of  the  reaev* 

.voifi  at  the  side  or  end  where  it  forms  a  junction  wtd»  it 
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above  the  surface  of  the  moeld  when  at  iu  lowest  station 
in  the  reservoir.  The  mouth  of  this  trunk  or  spout  is 
opened  or  ^ut  alternately  by  a  slider,  or  other  nnan% 
forming  as  it  were,  when  shut^  a  part  of  tlie  side  where 
the  mould  abdea  as  the  mould  raises  up,  and  is  opened 
again  alternately  as  the  mould  descends. 

The  whole  being  thus  organised^  and  ready  for  action^ 
the  regulating  reaerfroir  is'  filled  with  water  till  it  dis# 
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charges  at  the  mouth  of  the  external  waste  or  trunk  above 
described ;  and  then  the  mould  being  at  its  lowest  station 
has  the  wire  surface  immersed,  as  before  stated,  abov^ 
one  quarter  or  half  an  inch  below  the  level  of  the  surface 
^f  the  water;  and  the  valve  or  lid  which  covers  the 
moutn  or  aperture  of  the  said  waste  or  trunk  being  then 
ahut^  '.prevents  the  escape  of  the  water  from  the  interior 
of  the  reservoir.  And  while  the  machine  is  in  this  sitiia* 
tion,  the  sluice  which  opens  the  communication  between 
the  feeder  above  the  mould  is  then  lifted  up,  and  admits 
the  stuff  (the  proper  temper  and  consistency  of  which  has 
been  previously  adjusted)  from  the  feeding  cistern  to  flow 
upon  the  surface  of  the  mould  to  any  limited  gage  or 
quantitjr  required  for  the  sheet ;  and  when  this  quantity 
has  flowed,  which  is  instantly  done,  the  sluice  is  quickly 
shut,  and  then,  by  the  motion  of  the  apparatus/  which 
lifts  and  lowers  the  frame  and  mould,  is  either  more  or 
less  gradually  raised,  as  experience  may  suggest,  up  to 
its  highest  altitude ;  and  by  opening  the  valve  or  lid  of 
the  waste  trunk  at  the  instant  the  mould  begins  to  rise, 
all  the  water  is  instantly  discharged  from  above  the  mould 
by  passing  through  the  wire  into  the  lower  part,  and  is 
carried  off  to  the  former  level  of  the  waste,  and  is  thus 
prepared  for  a  second  depression  of  the  mould ;  or  rather 
«i^otber  mould,  because  the  loaded  one,  when  raised  up 
to  its  highest  station,  is  made  to  push  away  on  slides  to 
meet  the  coucher's  hand,  who  furnishes  at  the  same  time 
the  alternate  mould;  and  when  the  mould  is  again  de* 
pressed,  the  valve  or  lid  on  the  waste  being  shut,  the  ma* 
chine  is  fitted  for  a  second  charge,  aqd  thus  the  process 
is  coqtinued  with  the  utmost' certainty  and  ease. 

My  second  improvement  consists  in  s^n  invention  for 
making  paper  in  endless  sheets,  of  any  length  or  width 
wha'tever,  by  a  circulating  process, .  and  which  is  per-* 
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tbrme<l  as  follows,  viz.  I  take  a  whe^I  or  circular  frame^ 
tiomposed  of  three  or  more  rings  of  thin  wood  of  metal, 
'^%nd  of  a  diameter  best  suited  to  the'  use,  say  three  feet 
or  upwards,  and  of  a  width  suited  to  the  paper  pieces! 
mean  to  make.    This  wheel  is  mounted  on  a  horizontal 
axis,  just  like  a  water  wheel,  with  a  shield  on  each  side 
of  the  upper  extremity  of  its  periphery,  so  made  to  fit 
the  edg^s  of  the  two  extreme  rings  in  ^  segment,  form, 
nearly  water-tight,  as  to  prevent  the  lateral  discharge 
t)f  fluid  passing  ov^r  the  wheel.     These  rings  are  joined 
together,  and  held  at  their  stationary  distance,  by  means 
of  a  number  of  transverse  thin  bars  or  ribs  just  the  same 
as  those  applied  to  strengthen  a  common  paper  mould  ; 
and  when  this  is  done,  all  the  face  of  this  wheel,  what- 
ever may  be  its  diameter  or  width,  is  covered  or  worked 
with  wire,  either  of  the  wove  or  laid  kind,  so  as  to  form 
a'complete  circular  mould,  similar  to  what  a  common  one 
would  represent,  provided  it  could  be  bent  into  a  circle 
with  both  its  ends  to  form  an  imperceptible  junction. 
When  thus  equipped  and  stationed  on  a  frame,  as  before 
stated,  like  a  water  wheel,  and  capable  of  being  turned 
on  its  axis  by  hand  or  otherwise,  a  feeding  cistern,  pre*- 
pared  with  stuff,  as  in  the  former  instance,  is  stationed 
aboTe  the  wheel,  so  as  to  represent  the  reservoir  which 
tarns  a  mill,  and  with  a  sluice  or  regulator,  by  which  the 
.  atttff,   in  any  required  quantity,    can  be  let  upon  the 
wheel  as  the  wheel  is  turning  otl  its  axis,  either  by  ma« 
chinery  or  otherwise.     By  this  means  the  stuff  is  thrown 
upon  the  wheel  or  circular  mould  at  discretion;  and 
while  the  water  is  uniformly  carried  off  by  falling  through 
the  wire,  the  pulp  is  left  upon  the  wheel,  as  in  the  in- 
stance  of  the  common  mould,  and  by -this  means  a  con** 
Btant  and  an  etodless  process  may  be  kept  up  to  any  ex- 
tent.   This  I  call  an  universal  revolving  paper  oioukl  i 

and, 
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and,  in  addition  to  which,  I  bare  fixed,  a  little  above  or 
belo^  the  horizontal  centre  line  of  the  wheel,  aiid  oppo^ 
site  to  the  feeding  poin'ty  a  roller  covered  with  felt; 
which  roller  is  fixed  in  contact  with  (iie  wheel  by  mesots 
of  two  springs  upon  the  axis  of  the  fornoer^  wluch  re^ 
gulales,  and  renders  uniform  and  gentle,  the  contact  of 
their  peripheries  as  they  are  both  turning  each  other 
round,  and  it  matters  little  to  which  of  the  axes  the  pri- 
mum  mobile  is  applied.  This  I  call  the  couching  roller, 
because  it  takes  the  paper  from  the  mould  as  they  reci« 
procally  turn.  There  are  likewise  two  other  follers,^aiso 
covered  with  felt  or  woollen  cloth,  which  are  piaeed  in 
firmer  contact  with  each  other,  and  between  which  the 
sheet  is  conducted  from  the  couching  roUen  These 
^  represent  the  action  of  a  calender,  and  1  call  thena 
squeezing  rollers;  and  after  the  paper  has  passed  through 
or  between  them,  I  station  other  sets,  if  I  find  it  neces«- 
sary,  either  covered  with  felt  or  otherwise,  so  that  the 
sheet  so  passing  between  them  may  be  made  as  dry  as 
possible.  After  the  paper  has  thus  bad  the  water  squeezed 
out,  it  is  then  to  be  conducted  over  heated  plates^  char- 
coal, or  other  fires,  or  passed  between  the  rollers  of 
heated  calenders,  so  that  when  the  paper  leaves  the  ma* 
chine  it  may  be  in  a  state  fit  for  use.  By  this  means  a 
constant  supply  of  prepared  stuff,  and  a  contionaoce  of 
the  machine's  action,  without  intermission,  will  produce 
an  uniform  supply  of  finished  paper  proportioned  lo  its 
apeed,  which  speed  nothing  but  practice  and  attention  to 
necessary  circumstances  can  determine. 

My  third  improvement  consists  in  my  having  removed 
the  necessity  of  employing  such  a  number  of  presses  for 
the  dry  work,  which  is  unavoidable  in  works  of  even  bat 
a  tolerable  extent,  owing  to  the  length  of  time  the  pap»r 
|s.  obliged  to  ^^oatinue  in  them  ia  a  compcessed  state,,  and 
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on  which  account  a  larger  capital  is  necessary^  as  well  at 
capacious  buildings,  for  the  reception  of  such  presses; 
both  of  which  objections  are  removed  by  my  new-in^ 
vented  plan,  as  I  make  one  press  only  competent  to  sup- 
ply the  offices  of  almost  any  greater  number  on  the  com* 
mon  plan,  and  this  I  produce  by  the  following  means^ 
viz.  I  construct  a  press  on  my  patent  hydro-mechanical 
principle,  of  sufficient  power^  capacity,  and  strength,  to 
receive  the  largest  sheets  I  intend  to  make,  and  also  com- 
petent to  withstand  the  greatest  exertion  the  preparaitions 
of  each  class  of  paper  may  require  from  the  press.  This 
press,  when  so  completed,  I  station  in  or  abo^it  the  mid- 
dle of  the  room  or  building  where  the  dry  press  work  in 
a  paper-mill  is  performed,  in  such  way,  that  when  the 
follower  or  moving  bed  of  the  press  is  lowered  to  the  ex- 
tent of  its  slackening  station,  the  upj^er  surface  of  it 
shall  be  exactly  on  a  level  with  the  floor-line  of  the  rooiiQi 
or  warehouse  where  the  press  is  fixed.  I  then  prepare 
and  fix  on  the  floor  on  each  side  of  the  press,  to  some 
distance  each  way,  extending  in  a  straight  line,  a  rail* 
road  of  wood  or  metal,  similar  in  its  principle  and  office 
to  other  rail-roads  used  in  other  works ;  so  that,  by  means 
of  this,  carriages  or  planks,  moving  on  wheels  or  castori, 
may  be  wheeled  into  the  press  on  6ne  side,  and  pressed 
through  it  to  the  opposite,  when  the  process  of  pressing 
is  completed.  When  this  press  is  thus  equipped  for 
work,  I  prepare  a  greater  or  less  number  of  anotherkind 
of  apparatus,  which  I  call  retainers;  at  least  as  many  in 
number  as  will  equal  the  number  of  presses  each  respec* 
tive  manufactory  would  require  on  the  usual  principle. 
These  retainers  consist  of  a  top  and  bottom  bed,  com- 
posed of  wood  or  metal,  of  sufficient  strength  to  resist 
the  re-action  of  the  paper  when  the  press  is  slackened 
from  its  severest  squeeze,  and  to  retain  it  in  its  most  dense 
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qr  greatest  compressed  state  for  any  required  length  of 
time,  after  the  grasp  of  the  press  has  been  finally  with*' 
drawn.  These  planks  or  beds  are  of  a  length  so  as  to 
easily  pass  between  the  upright  jambs  or  sides  wliicti 
compose  the  presses  frame;  they  are  also  united  to  each 
other  by  four  iron  bar§y  similar  to  those  which  compose 
the  frame  or  jambs  of  the  actual  press.  These  bars  pass 
through  the  lower  plank  or  bed,  and  are  fastened  to  it 
with  plates  and  keys^  or  rivetted  heads,  so  as  to  present 
no  projection  or  prominent  heads  on  the  under  side.  The 
said  bars  are  of  a  length  something  less  than  the  altitude 
^  of  the  press  between  the  upper  and  under  bed  when  the 
follower  is  level  with  the  floor:  so  that  the  whole  ma» 
chine,  with  all  its  load,  will  pass  through  the  press  when 
sliding  or  wheeling  on  the  rail-road  before  described,  and 
•whiph  guides  it  in  and  out  of  the  press.  These  four  bar?,' 
already  said  to  be  fastened  into  the  lower  plank,  pass 
.through  the  upper  one  in  four  mortises,  so  that  the  up- 
.per  bed  can  be  raised  or  depressed  to  accommodate  a 
greater  or  less  quantity  of  paper  with  which  the  retainer 
may  be  charged,  and  also  to  all  the  said  head,  to  slide  Qr 
approach  nearer  to  the  bottom  one,  as  the  power  of  the 
press  gradually  causes  the  paper  to  occupy  less  space. 
These  bars  are  also  prepared  with  each  a  series  of  holes 
or  mortises,  as  near  to  one  another  as  they. can  well  he 
m!ade,  for  the  purpose  of  reoeiving  keys  or  wedges  above 
the  upper  bed,  to^ause  the  same  to  maintain  its  statiop 
in  defiance  of  the  efforts  of  the  paper  to  regain  its  ori- 
ginal space  when  the  power  of  the  press  is  finally  with- 
drawn, and  to  accommodate  the  altitude  of  the  pack  qF 
paper,  be  it  more  or  less.  When  this  retainer  is  charged 
with  paper  on  one  side  of  the  press,  it  is  by  means  qf 
wheels  or  casters  that  are  affixed  to  the  under  surface  of 
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tfa^  rtul-wajTi  wheeled  into  its  station  upon  the  follower 
of  the  adtual  press ;  and  when  the  retiainer  has  reached  its 
slation,  there  is  cut-in  the  follower,' for  the  recepttOki  o€; 
those  parts  of  the  castors  that  are  prominent  to  the  Jowet] 
surface  of  the  plaok^  small  segment  grooves  and  notches- 
into  which  these  castors  ftll,  in  order  that  the  bottom  o£ 
the  retainer  may  come  in  actual  contact  with  the  folioilve^r,- 
and  not  then  rest  upon  the  wbe^«  The  head  of  the 
press  is  also  made  as  nuich  narrower  as  to  admit  the  {pur 
bars,  which  compose  the  sides  or  jambs  of  each  refeittner^ 
to  pass  it  on  each  side  during  the  upward  motion  of  thei 
press,  as  the  paper  is  compressed ;  or,  in  other  cases,  four 
boles  are  made  through  the  head  6v  upper  bed  of  tb6 
press  itself.  By  these  retainers  the  paper  may  be  kept  in 
a  compressed  state,  for  any  length  of  tine,  without  iotej^ 
fering  wkh  the  process  of  the  press,  aa  each  bale  of  {nqper 
IS  removed  the  very  instant  the  press  has  flone  its  duty  ^ 
and,  by  repassing  each  retainer  back  again  through  th# 
press,  the  squeeze  Itoay  he  repeated  at  discretion  with 
little  trouble. 

My  fourth  and  last  ia>provement  consists  in  having  sn 
contrived,  the  drying  •house  of  a  paper-mill  as  to  rendM 
Ihe  raising  and  taking  dpwn  those  ponderous  and  cam« 
b^rsome  fhimes  on  which  the  paper  is  hung  unnecessary^ 
and  by  which  improvement  I  sot  only  enable  pqper- 
makers  of  every  description  to  employ  women  or  children 
to  do  the  dnty  of  the  drying-house  instead  of  men,  but 
also  add  considerable  facility  to  the  process  of  hanging 
and  rehanging  the  sheets  intended  tp  be  exposed  to  dry. 
By  this  means  paper-makera  will  be  less  dependant  on 
men  of  unruly  behaviour,  and  heavy  salaries ;-  the  young 
and  mote  ieeble  bratiches^of  society  will  get  employ- 
ment ;  and  considerable  savings  iti  the  cost  will  of  course 
>e^ade.        ^ 
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In  order  to  produce  these  good  effects,  I  parsue  liie 
following  plan,  vh.  Instead  of  using  those  cnmbersome 
flind  unwieldly  apparatus  abore  alluded  to,  aifd  which  I 
chink  are  denominated  trebbles,  for  the  purpose  of  pre* 
paring  lines  at  various  heights  to  hang  the  paper  on,  and 
which  are  of  necessity  obliged  to, be  taken  down,  as  well 
as  elevated  horizontally,  every  time  they  are  put  in  use^ 
I  prepare  a  proper  number  of  frames,  made  of  wood,  of 
light  scantling,  mounted. with  lines,  rails,  or  wires,  in  a 
manner  so  as  to  represent  so  many  frames  or  clothes* 
horses,  similar  to  those  used  by  any  comtnon  lauadre^, 
but  of  a  length  proportioned  to  the  dimensions  of  the 
drying-house,  which -may  be  divided  into  two  or  more 
rows,  so  as  to  leave  room  and  proper  isles  or  passages  for 
tii^  convenience  of  the  operators  to  hang  and  rehang  the 
sheets ;  and  the  height  of  the  said  frames  may  be  equal, 
or  nearly  equal,  to  one  half  the  story  in  which  they  are 
fixed.  I  then  station  them  at  proper  distances  from  eisch 
ether  by  means  of  upright  posts,  with  grooves  fitted  to  tbe 
frames,  so  that  each  may  be  slided  vertically  up  anii 
down  by  means  of  lines  and  pullie^  affixed  to  each,  joist 
Kke  sash-windows  that  are  double  hung;  so  that  while 
one  of  the  frames  is  sliding  up  to  touch  the  ceiling  of  thh 
building  with  its  upper  edge,  the  alternate  one  may  be 
depressed  till  its  lower  edge^  or  the  paper  which  hangs  ~ 
upon  it  may  come  nearly  in  contact  with  the  floor. 
These  being  thus  stationed,  and  governed  by  lines  anti 
balance*weigbts,  as  I  said  before,  just  like  sashes  double 
bung,  each  can  be  successively  depressed,  for  tbe  con^ 
venience  of  putting  the  paper  oii  and  off  within  the  reach, 
or  nearly  so,  of  a-  person^s  hand  while  standing  on  the 
floor ;  and  by  this  convenient  means'  even  children  can 
work  them  as  well  as  men;  and  beginning  at  one  ex- 
tremity of  the  loom  may  stri^  or  cover  every  frame  witk 
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And  as  each  frame  is  charged  by  sliding. them  al- 

m 

teraaleljr  in  coalrary  directionk,  or  one  up  and  the  other 
doira,  the  whole  house  may  be  filled  to  a  much  greater 
amouQt  of  paprer  in  the  same  space. than  can  be  done  in 
tbeuBd^l  manner. 
Iq  witoesa  whereof,  &c.    •   .        ^   •  / 
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Specijlcatton  of  the  Patent  granted  to  Sir  George  Wright, 
of  Ray  Lodge,  in  the  County  of  Essex,  Baronet;  for  an 
Instrument  or  Machine  for  cutting  out  of  solid  Stone, 
Wood,  or  other  Materials,  Pillars,  or  Tubes,  either  cj/^ 
lindrical  or  conical,  with  great  Saving  of  Labour  and 
Materials.     Dated  March  30,  1 805. 

With  a  Plate. 

X  O  «11  to  whom  these  presents  shall  come,  &c* 
Now  KNOW  Y£,^  that  in  compliance  with  the  said  proyiso^ 
and  in  pursuance  of  the  said  statute,  I  the  said  Sir 
jQeorge  Wright  do  hereby  declare,  that  my  said  inven- 
lion,  of  an  instrument  cmt  machine  for  cutting  out  of  so-' 
lid  stone,  wood,  or  other  materials^  pillars  or  tubes,  ei- 
ther cylindrical  or  conical,  wUh  great  saving  of  labour 
and  materials,  is  described  and  ascertained  in  manner  and 
form  following ;  tliat  is  to  say :  Th^  invention,  and  end 
of  the  invention,  which  is  the  object  of  this  patent,  is  to 
form  or  cut .  stone,  wopd,  or  other  majfcerials,  into  divers 
tubes  or  columns  of  various  diameters,  and  various  other 
•ircular  work,  without  the  labour  and  expense  of  chip* 
piDg  or  hollowing,  and  also  by  means  thereof  to  form 
pipes,  cisterns,  captilivers,  chimney 'tops,  arches,  arches 
jEor  sewers,  Gothip-work,  semi-circles,^  ovals,  connection 
jof  circles  or  ovals  with  inverted  curvatures,  and  all  other 
circular- work.  This  invention -is  the  application  of  a 
law  or  saws,  or  other  instruments,  in  a  hole  or  holes 

C  2  previously 
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previously  drttled  la  the  stone,  wood^  or  ailter.iBateriak^ 
fi»r  that  purpose,  or  ot  saws  or  Hip$tri]|iieiiu  for  sawing, 
inFOfkj||g»  or  cuttmg,  ft'om^a  centte  on  centres,  or  in  » 
I^Hgeat,  of  any  given  eircfe  er  oval. 

The  plan  or  plate  ia  the  mairgia  marked  A^  (Plate  I.) 
exhibits  a  block  of  ft^nej^  wood,  or  otiier  ma^rials,  and 
dr|U  for  drilling  holef^  t^ein,  la  the  first  pbic^  a  hale 
Qrbol^s  is  or  ^re  d^4Ued  through  tjie  block,  for  a  centre 
or  far  centres,  whence  the  saw  is  to  work,  and  Tjrhich  hole 
or  holes  nmy  b^  drilled  by  any  other  speQies  of  drill 
whatsoever ;  and.  other  beles^  ip.  (iVemannei;  are  to  be 
^  drilled  at  given  distances,  acc;Qrd^|r  t^  the  diao^eter  of 
the  tubes  or  columpj^,  or,pther  work  r^Quired  to  be  per* 
formed  :  which  holes  are  to  be  perforated  preparatory  to 
the  use  or  application  of  the  saw^  saws,  or  inssiuoients 
h^ealt^  describe.  Ho.  1,  th^  stone.  S,  th^  shaft, 
tbtfoui^  which  the  drill  2  rutis,  hi^viiig  at  the  same'^oie 
a  rotafy  and  perpendicular  motion. 
>  The  plans  or  plate*  i*  the  marg^ia  marked  BCD  eiE* 
liibit  sawa  or  instruinentt  for  workitig  in  stoire,  wood,  oit 
other  matemals^  acting  oh  the  prlat^ipl^  of  woi4iing  in  a 
hole  or  holers  previonsly  drilled  tb^'Oin.  No.  |>  the  stones. 
2i  the  sawt. 

The  plan  or  plate  in  the  roarg-in  marked  B  exbibitis  a 
saw  or  instrument  a'fiplied  to  forjsi  the  tube  or  column  re^ 
<]aired,  and  the  manner  in  v^feb  the  same  acts  or  per- 
fQSim;tbe  wei^«    No.  t,  the  centre  spiadie.    4,  4,  other 

The  plan  ^^  plate  in  the  margin  mlirked  €  exhibits  a 
«aw  or  instrument,  by  which  conneetive  segmeitts  of  cir- 
cUm  are  formed  from  centres,  frhich  are  out  of  a  block  of 
i^ie,  wood,  or  other  materials.  ](^os.  S,  3,  3,  the  con- 
nectiye  circl^p.     4,  4,  the  movcsable  centrei. 

.  The  4^vcB»aul  pla^M  or  ^j^lates  in  the  margin  marked 
9  €  esdiH^it  two  of  the  modes  by  which  the  saws  or  in- 

strumenta 
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itrumenu  are  connected,  with  their  centres  acting  on  one 
and  the  same  principle,  though  the  assistance  of  the  drill 
is  not  required  in  the  plan  or  plate  in  the  margin 
marked  C. 

The  plan  or  plate  in  the  margin  marked  D  exhibits 
a  saw  or  instrument,  acting  between  circles  or  grooves 
jRzed  at  each  end  of  a  block  of  stone,  wood,  or  other 
materials^  without  any  direct  connection  with  the  centre, 
or  drilling  any  centre  hole.  No.  3,  the  rims  through 
which  the  saw  moves. 

-  The  plans  or  plates  in  the  margin  exhibit  some  of  the 
modes,  ways,  or  means,  by  which  this  invention  may  be 
carried  into  effect ;  but  other  instruments  may  be  made, 
or  employed,  or  used,'  to  the  same  effect,  and  on  the 
same  principles. 

In  witness  whereof,  &c. 

\ 

k 
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Sfecifieatian  of  the  Patent  granted  to  Mr.  Is^ac  Hawkins, 
^  Glassopf  in  the  County  of  Derby ;  /or  an  Inveniimo 
apflkaik  to  Mtiskal  InstrumeniSj  the  Principles  of 
which  are  also  designed  to  be  afplied  to  various  other 
Machrnery.  Communicated  to  him  in  Confidence  by  his 
Son  John  Isaac  Hawkins,  of  Philadelphia^  in  North 
Jmerica*.     IMted  Novetitber  13,  1800. 

X  O  all  to  whom  these  presents  shaU  come,  &c. 
Now  KNOW  YE,  that  in  compliance  with  the  said  proviso, 
I  the  said  Isaac  Hawkins  do  hereby  declare,  that  the  said 
improvements  were  communicated  in  confidence  to  me 
by  my  sop  John  Isaac  Hawkins,  residing  in  Philadelphia, 
and  are  described  in  manner  following ;  that  is  to  say  : 

*  Mr..t.  I.  Ha^k'iDi  now  resides  at  Dalby  Terrace,  City  Road,  and 
has  also  opened  a  warehouse,  No.  S9,  Golden  Square. 

First. 
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First.  Metallic  elastic  striugs  ars  to  be  nuidey  by  wire 
being  turned  into  a  spiral,  curvted,  serpentine)  or  crook^^ 
form,  or  made^with  links,  like  a  chain,  to  produce  a>. 
bass  sound,  and  occupy  a  much  shorter  space  than  >% 
usual.    ^ 

These  strings  are  also  intended  to  be  applied  as  bands,, 
either  single,  or  two  or  more  sewed  ^ide  by  side,  into  a   . 
piece  of  cloth,  leather,  or  other  substance,  for  tunung 
lathes,  and  all  other  machinery  where  bands  vare  used  fox, 
the  turning  of  wheels,  &c. 

These  elastic  strings  are  also  designed  to  be  fixed  to 
saddles  and  stirrup  straps,  to  render  them  elastic,, and 
thereby  binder  the  jolting  of  borses  from  affecting  the^ 
riders.  It  is  likewise  intended  to  combine  a  number  of 
these  elastic  strings  together,  and  apply  them  to  coacbe8j» 
and  all  other  carriages  where  springs  are  used. 

Secondly.  Gut  or  silk,  or  other  strings,  are  to  be  ren- 
dered water-proof,  by  being  impregnated  with  drying 
oils;  or  gums  or  other  drying  substances  dissolved  in 
eiis  or  other  menstrua,  designed  to  resist  the  action  of 
th^  atmosphere,  by  which  strings  are  frequently  put  out 
of  tune.  These  water-proof  strings  are  to  be  applied 
to  all  musical  instruments  where  they  can  be  used. 

Thirdly.  The  strings,  of  piano  fortes,  and, all  otber 
finger-keyed  instruments,  to  be  fixed  in  a  perpendicular^ 
or  nearly  perpendicular  position,  extending  from  about 
three  or  four  feet  high  to  within  a  few  inches  of  the  floor. 
The  object  of  this  is  to  make  piano  fortes,  &c.  in  a  more 
elegant  and  convenient  shape  than  any  heretofore  made* 

Fourthly.  One  end  of  each  string,  of  all  stringed  mu- 
sical instruments,  is  to  be  connected  with  a  spring ;  or 
a  fuzee  or  levers,  to  which  a  spring  is  fixed,  so  that  the 
spring  shall  act  with  equal  force  or  weight  on  the  string 
when  it  contracts  or  expands. 

.  It 
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It  ia  intended  to  apply  this  principle,  with  a  little  va-- 
riationy  ;to  the  equaHizing  of  any  irregular  power,  such 
as ^he  action  of  wind^,  or  other  irregular  power,  upon 
machinery  :  the  spring  in  this  case  will  be  a  barrel  spring. 
The  irregular  power  is  to  act  upon  the  spring  to  wind  it 
i^,  while  the  spring  spends  its  force  regularly^  or  at 
pleasure,  on  the  ifiovements  it  is  designed  to  work.  ' 

Fifthly.  For  the  purpose  of  tuning  the  strings  of  mu« 
sical  instrameots,  ^here  are  to  be  sliding  frames  or  car- 
riages, each  worked  by  a  screw,  in  a  frame  of  met^I, 
to  which  frame  or  carriage  a  string  is  attached.  In  this 
also,  which  may  be  termed  the  primary,  are  one  or  more' 
secondary  sliding  frames  o^  carriages ;  to  each  of  which  a 
string  is  attached,  worked  also  by  a  screw  in  the  primary 
carriage,  so  that  twb,  three,  or  more  strings  may  be 
stretched  at  the.  same  time,  by  turning  the  screw  of  the 
|>rimaiy  carriage ;  and  they  may  be  put  in  tune,  one 
with  the  other,  by  turning  the  screws  of  the  secondary 
carriages. 

Sixthly.  There  is  to  be  attached  tp  harps,  and  all  other 
instruments  where  it  will  apply,  a  roller,  worked  by  a 
pedal  or  pedals,  having  pins  or  other  projections,  acting 
upon  levers,  which  press  on  any  of  the  strings  at  the 
pleasure  of  the  performer,  in  order  to  vary  the  tones  by 
shortening  their  vibrating  part. 

'  Seventhly*  There  is  also  to  be  affixed  to  instruments 
from  which  the  tones  are  produced  by  hammers,  a  roller, 
made  to  turn  with  considerable  velocity,  having  project- 
ing parts,  to  strike  either  immediately  or  mediately  by 
levers,  pn  the  tdl  of  the  hammer,  to  make  the  hammer 
continue  striking  the  strings  so  long  as  the  finger- key  is 
kept  di»wn.     This  may  be  called  the  Poiotonic  stpp. 

Eighthly.  It  id  inteitded  to  make  piano  fortes,  b«irps, 
▼iolins^   and  indeed  all    musicaUst ringed  instruments^ 

without 


%\ 
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without  Any  box  or  bollow  space  under  the  aoiind-bovd , 
or  bpard  which  vihraies  from  the  niotion  of  the  stringtf^ 
or,  in  other  words,  the  sound-board  is  to  be  exposed  on' 

Si 

both  sides. 

Ninthly.  It  is  designed  to  draw  %  lengtheaed  tone  from' 
a  string  or  bell,  or  other  vibrating  4>odyy  by  the  revolu** 
tion  of  a  hoop  or  ring ;  on  the  ioside  of  which  haks  aro 
stretched,  in  equal  chords  of  the  circle,  intefsectiiig  each 
other,  forming  a  regular  polygonic  elastic  surface,  of 
h%}i> 

Teothly.  In  all  instruments  wherethe  tone  is  produeecl 
by  •  hammers  sCrikiag  strings  or  bells,  or  other  bodieSj 
there  ar^  to  be  introduced  between  the  hammers  and 
sounding  bodies,  grSidually  at  the  pleasure  of  the  per^ 
former,  by  a  pedal  or  otherwise,  pieces  of  leather,  ok 
other  substances,  the  parts  of  which  are  of  different  de« 
grees  of  density,  thickness,  of  hardness,  so  as  gradually 
to  vary  the  tone  from  loud  to  soft,  or  nme  versd^  by  die 
hammers  striking  through  the  medium  of  the  hard,  soft» 
thick,  or  thin  parts  of  the  said  pieces. 

£leventhly.  The  frame  which  contmos  the  finger«Vey4 
of  piano  fortes,  organs,  &c.  is  to  turn  on  pivots  or  axes^ 
to  shut  up,  so  as  to  contract  the  space  which  the  inslru^ 
meot  occupies  when  not  in  use. 

Twelfchly.  A  piece  of  machinery,  worked  with  a  pe* 
dal,  is  to  be  attached  to  astand  on  which  ^  music-book 
is  placed,  to  turn  over  the  leaves  at  pleasure,  while .  tbf 
bands  are  employed  otherwise.  This  may  be  done  sev^ 
ral  ways;  but  as  the  thing  is  entirely  new,  the  inventor 
eltyims  it  in  every>possible  manner  in  which  it  can  be 
done,  of  which  the  following  plan  i#  one  :  viz.  A  nuo^ 
ber  of  pieces  of  metal,  or  other  substance,  turning  on  ai 
axis,  nearly  under  oc  over  where  the  back  of  the  bod^  is 
put.    Each  of  these  pieces  has  a  long  arm,  with  a  foHted 

end, 
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endf  taking  liold  of  a  leaf  of  the  book ;  and  a  short  arm, 
ta  srbicb  a  wive  i»  fijted^  conmonicating  wU^  the  pedal. 
When  the  pedal  is  pressed  down  |t  turns  the  short  arm, 
by  means  of  the  wire,  and  thereby  the  long  arm^  which 
carries  the  leaf  with  it  l^e  pedal  then  disengages  it- 
sdf,  and  eomoDunicates  with>  the  arm  holding  the  next 
leaf,  so  that  there  may  be  so  many  leaves  turned  over  as 
there  are  arms  turning  on  their^axes. 
In  witness  whereof,  &€•  \ 


Specification  of  the  Patent  granted  to  Benjamin  Batley^ 

of  Sueen-streetp  in  the  City  of  London^  Sugar  Refinery 
'  for  a  Method  of  refining  Sugars.     Dated  July  8^  i  805. 

X  O  all  to  whom  these  presents  shall  come,  &c. 
Now  KNOWYE,  that  I  the  said  Benjamin  Batley,  in  com- 
pliance with  the  said  proviso  contained  in  the  said  letters 
patent,  do  hereby  describe  and  ascertain  the  nature  of 
my  said  invention  to  be,  as  is  heieinbefore  set  forth,  a 
tiew  and  improved  method  of  refining  sugars  with  milk, 
and  that  the  process  is  to  be  performed  in  manner  fol- 
lowing ;  that  is  to  say  :  First  charge  the  sugar- pans  with 
the  usual  quantity  of  lim6*water ;  and  for  each  ton  weight 
of  sugar  to  be  refined  allow  at  the  rate  of  ten  gallons  of 
skimmed  milk,  (more  or  less,  as  niiay  be  necessary,  ac« 
cordiAg  to  the  quality  of  the  sugar).    MixlEive  gallons  of 
such  milk  with  the  lime-water,  then  skip  the  sugar,  aud^ 
aficer  the  sugar  is  skipped,  let  it  remain  in  the  pans  till 
ticxt^  morning,  when  the  whole,   so  mixed,    is  to  be 
stirred  together ;  and,  after  taking  o£P  th^  first  sciim  of 
tile  sugar,  add  more  skimmed  milk,  and  continue  to  re- 
peat the  same,  after  each'  scum  of  the  sugar,  iintil  the 
fiquor  is  perfectly  cleared.  ' 

In  witdesi  whereof,  &c. 

Vou  VIIL— Second  Saaiii.  I>  On 
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On  the  Improvement  of  certain  Sdibyand  cultivating  of 

Waste  Lands. 

By  Mr.  Thomas  Best,  ofHaxelhury^  neat  Crewkeme^ 

From  the  Communications  to  the  Board  of 

Agriculture. 

JtlAVING  ninety-tbree  acres  of  land  (which  I  hold  un- 
der Edward  B.  Portman,  Esq.  for  ninety-nine  years,  or 
determinable  on  three  lives)  that  bad  Iain  for  a  great 
number  of  ye'ars  in  a  very  uncultivated  state,  I  was"  de- 
termined to  try,  if  possible,  to  improve  them.  My 
"neighbouring  farmers  endeavoured  to  dissuade  me  from 
it,  saying,  that  1  should  never  see  principal  or  interest. 
>  The  improvenaent  however  has  answered  my  utmost 
wishes,  of  which  the  following  statement  Will,  I  presume,\ 
~  be  a  sufficient  proof.  These  lands,  since  the  memory  of 
man,  were  let  at  lS/»  per  annum-:  from  this  sum  they 
increased,  owing  to  the  advance  of  the  times,  to  22/.  Ss. 
which  is  the  most  they  ever  let  for.  In  the  year^l788  I 
began  jon  a  field  of  eight'acres,  by  employing  some  men 
to  take  up  brambles,  furze,  and  other  natural  incum- 
brances, with  which  two  parts  in  three  of  that  field  were 
covered ;  in  the  winter  I  had  it  under-ground  drained. 
This,  I  think,  is  the  fitst  step  which  a  farmer  ought  to 
take  before  he  converts  his  land  to  tillage.  I  laid  the  top 
turf  on  two  shoulders,  about  sixteen  inches  deep,  leaijj^g 
a  channel  open  under,  which  got  the  land  very  dry,.  .^4 
so  it  continues.  The  expense  of  draining,  when  I  .first 
began,  was  about  30;^^  per  acre,  but  now  it  is  near  40i. 
In  December,  1790,  I  ploughed  the  whole  of  this  field, 
and  in  the  February  folipwing  spread  about  ten  tons  of 
well-mixed  dung  and  earth  over  every  acr^.     I^  April  I 

sowed 
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sowed  it  with  6ax:  this  4s  a  crop  tbat  requires^  (particu- 
larly  in  strong  land*^  w^h  this,  is/  being  on  a  strong 
clay,  with  some  spots  of  flinty  gravel,)  in  its  early  part, 
at  least  twelve  hours  rain  every  week.  Unfortunately 
for  me>  we  had  not  half  rain  enough  :  consequently  that 
crop  failed.  I  then  made  as  good,  a  &ilow  as  the  nature 
of  the  land  and.  the  season  would  permit.  At  Michael- 
mas, 1791,  I  sowed  it  with  wheat,  which  produced  about 
eighteen  bushels  (single  Winchester)  per  acre.  As  soon 
as  the  ground  was  cleared  of  the  wheat,  it  was  ploughed 
and  sown  to  vetches,  of  which  I  had  a  great  crop :  "I  fed 
these  off  with  sheep  io  the  spring  1793,  and  the  ground 
which  they  cleared  by  day  they  lay  on  at  night.  After 
the  vetches  were  all  eaten,  I  made  a  very  good  faifow^ 
and  in  September  dressed  it  over  with  ten  hogsheads  of 
lime  (which  cost.U.  6d.per  hogsiiead)  per  acre,  which  I 
"had  in  the  month  of  May  mixed  with  the  head-lands  well 
together.  About  Michaelmas  I  sowed  it  with  wheal 
again,  and  had  too  great  a  burden ;  for  in  the  month  of 
May,  1794,  I  w&s  obliged  to  h«ve  a  man,  witib  a  keen 
reap-book,  to  cut  off  all  the  luxuriant  blades,  the  ear  not 
having  made  its  appearance.  This  precaution,  however, 
did  not  fuUy  answer  my  purpose,  for  a  great  part  of  the 
crop  was  thrown,  notwithstanding  I  had  full  twenty-five 
bus^ls  per  acre.  I  then  made  a  fallow,  and  in  the  spring 
1795  sow^d  the  field  ^itb  white  oa^,  and  grass-seeds  of 
diiSerent  siMrts,  vix.  rye-grass,  cow-grass,  Dutch  clover^ 
and  hop.  fThe  oats  were  very  thick  and  long ;  in  conse* 
quench  of  which  the  grass-plants  in  some  places  did  nol 
thrive,  for  in  spots  of  five  or  six  feet  square  there  wa^  iio 
appearance  of  any..  I  hifcd;  eight  quarters  of  oats  j^rr  Here. 
I  fed  the  gisass  with  sheep  the  yes^  1796, 1797,  and  till 
August  1798,  when  I  again  ploughed  it,  and  dragged  ia 
some  tetches,    I  hiMi  a  great  crop ;  aard,  in  the  sprieg 
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1799  fed  it  off  With  Atepi  folding  ihMi  ott  the  groitiHi^^ 
w^  tboy  eat  the  reicbos.  When  thk  was  done,  I  made  a 
iiilotr^  aa  good  as  a  wet  summer  wo^ld  admk  of,  and 
sowed  it  to  wheat  again,  at  the  usual  season,  without  kvrf 
additional  manure,  and  had  about  twelve  bushels  pet 
acre,  a  good  erop  for  this  year^  some  lands  in  this  tietgh-A 
bourbood  not  producing  more  than  si<  or  seven.  The 
acre  in  this  country  b  customary  measure^  Aot  statute. 

Finding  this  lakid  drained  so  well,  I  have  every  winter 
drained  a  little)  as  fsst  as  I  could  get  the  land  cleansed, 
and  last  winter  I  completed  the  whole  ninety-three  acres* 
t  have  drained  a  great  many  acres  of  land  besides  these, 
and  have  had  ii  dobe  in  the  lame  loanner,  which  answera 
ejttr^mely  well.  Twenty  acres  of  the  above  ninety-tbree 
I  have  kept  in  pasture,  having  in  the  space  of  five  or  si« 
^years  dreftsed  it  over  twice^  with  about  fifteen  tous  p^r 
ikcre  eaah  time.  My  mMure  consists  of  dung,  eartbi 
loap^^hes)  atid  the  ^rapings  of  the  tun^pike  roads;  tbifr 
latter  artidle.  answers  remarkably  well  on  a  strong  clay 
•oil.  The  whole  of  these  ninety^ibnee  acres  are  On  such 
a  soil,  with  soola  gravel*  During  the  summer  it  is  neces^/ 
sary  to  turn  it  twice^  in  order  that  it  may, be  well  ntixed; 
an^  by  doifog  this  k  is  brought  to  a  fine  mould ;  when 
spread  on  the  lands,  once  brushing  over  with  some  thorns 
makes  it  soon  disappear.  The  above  twenty  acres  are  ai 
thia  tine  worth  QSs.pir  acre.  In  November,  1795, 14>e^ 
gan  ploughing  another  piece  of  ground  of  fourteen  acfea. 
from  the  manner  in  which  this  piece  idf  groiind  lay,  my 
aervant  eould  not  throw  it  plikirf,:  (it  being  left>  the  last 
lime  it  was  ploughed,  in:  six^furrowei  ridges^)  so  as  to 
bring  it  with  any  advantage-  ^o^^orop  in  the  ipribgf  la 
April,  1796)  I  ploughed  ijta^bross^  after  this  worked  it 
well  with  drags  and  barrows.  'Finding  this  would  net  do, 
(ewiog  to.  the  turf  net.  being  sufficiebfly  rotten>.  which  I 
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SMbedmt  fdr  by  lyitigln  a  rough  open  tUte  all  Che  winter,) 
I  set  some  men  toHbaek  it  over;  and  harrowing  it  well 
mth  four  bofses  abreast,  it  became  tolerably  fine,  with 
tbe  exMption  only  ot  the  rush  and  $edge)  of  which  there 
wa^  a  ^eat  abundance:    The  weather  being  dry,  I  em-* 
pldyed  twelve  or  fifteen  women  and  boys  beating  over 
tbese  rush  and  sedge  roots,  in  order  to  get  them  out  ot 
the  earth,  some^nen  goibg  after  them  with  three- pronged' 
forks^  throwing  it  in  heap£[,  and  burning  it.     By  doing 
this,  I  raised  a  great  number  of  ashes,  which  I  spread 
over  the  iaiid,  and,  as  soon  as  sufficiently  cold,  t  har* 
rowed  in  some  turnip^seed,  which  came  up  very  Well ;" 
but  the  land  being  of  a  close  stiff  nature,  they  did  not  get 
\ugef  tban  about  the  size  of  a  cricket-ball ;  I  bad  them 
hoed^  otherwise  they  would  not,  in  my  opinion,  have 
grown  to  that  size.  I  kept  450  sheep  on  them,  with  a  Itt* 
tle  bay,  a  tnonth  and  a  few  days.     In  the  month  of  May, 
previous*  to  thts,  I  put  on  the  headlands  140  hogsheads  of 
lime,  which  I  caused  to  be  well  turned  and  mixed,  and 
as  the  sheep  ate  the  turnips,  this  was  Carried  and  spread 
on  the  land.  The  latter  end  of  October  it  was  sown  with 
wheat,  and  produced  a  good  crop,  averaging  better  than 
twenty  bushels  per  acre.    As  soon  as  the  wheat  was  car- 
ried off,  it  was  ploughed,  and  sowed  to  vetches,  (a  greater 
burden  than  landiK  of  the  value  of  40^.  per  acre  could 
produce,)  and  in  the  spring  1798  fed  tbem  off  with 
sheep,  folding  them  by  night  where  they  fed  by  day.     I 
always  make  it  a  point,  as  soon  as  the  sheep  have  cleared 
a  day*s  work  for  the  plough,  to  ploggh  the  land ;  -by  doing 
this  I  preserve  the  manure  of  the  sheep-from  the  sun, 
add  turn  in  what  vetches  were  left,  which,  in  my  opinion, 
ii  e()ttal^  if  not  superior,  to  the  droppings  of  the  sheepJ 
I  bate  ot^ierved,  that  where  the  greatest  quantity  has 
beet!  left  and  ploughed  in,  that  part  of  the  ground  gene^ 
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rally  works  much  lighter  at  seed  tioxei  and  tbatat  harresl 
the  wheat  is  superior.  This  may  not  do  so  well  on  a  light 
sandy  loam.  I  finished  sowing  this  field  to  wheat  (the 
second  time)  by  Michaelmas,  1798.  I  was  obliged  in 
May  to  cut  off  all  the  tops  of  it,  (as  i  did  in  the  other 
field|)  in  order  to  keep  it  standing.  When  harvest  came, 
I  had  sixty  tithing  per  acre,  which  produced  no  naore 
thafi  300  bushels  aad  about  two  pecks,  in  the  whole  field. 
If  the  kern  had  been  such  as  •  it  was  the  year  before, '  I 
should,  I  believe,  have  had  thirty  bushel's  per  acre.  Last 
year  it  was  ,sown  to  barley  and  grass-seeds.  As  the  bar- 
ley is  not  thrashed,  I  cannot  state  exactly  the  quantity 
grown,  but  from  appearance  it  was  judged  to  be  about 
twenty  bushels  per  acre ;  a  good  crop  for  this  country 
last  season  :  the  grass-plants  looked  remarkably  well,  and 
consist  of  the  following  sorts :  rye-grass  one  peck,  cow- 
gr^ss  six  pounds,  Dutch  clover  two  pounds,  cock-grasi^ 
two  pounds ;  this  I  allowed  for  every  acre.  It  h  ousto** 
mary  in  this  country  for  the  tenant  to  be  at  the  expense 
of  the  grass-seeds.  The  hop- grass  did  not  answer  in 
the  other  field ;  it  is  my  opinion,  that  the  soil  is  too 
heavy  and  close  for  it.  J  very  much  disapprove  Of  mow«« 
ing  the  first  year  after  laying  down,  particularly  oh  strong 
lands. 

A  gentleman  living  only  a  mile  from  me,  thfee  yeara 
since,  laid  down  a  piece  of  land  entirely,  with  cow-grass, 
the  soil  very  similar  to  mine.  Having  no  sheep  to  feed 
it  with,  he  mowed  it  twice  the  first  year.  By  doing  this, 
the  grass  plants,  &c.  were  completely  killed.  It  is  my 
opinion  that  the  feeding  off  young  grass  with  sheep  will 
improve  it,  as  well  as  improve  the  land,  particularly  rye- 
^  grass ;  for  if  this  is  once  suffered  to  get  long  and  dry,  no 
cattle  will  feed  on  it.  Cow-grass  and  Dutch  clover  ap- 
pear to  me  to  flouxiah  most  on  strong  lands.    This,  and 
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e?ery  o&6r  sprt  of  grass  seed,  I  should  reobanneDd  to 
be  sown  with  flax,  barley,  or  Uaek  oats,  and  for  thesa 
two  reaisons:  flax  is  in  general  sown.Arom  the  middle  of 
April  to  the  early  part  of  May,  and  drawn  the  e^rly  part  . 
of  July,  the  roots  of  the  flax  being  so  small  the  gras»» 
plants  are  not  injured  by /drawing  it;  on. the  contrary,  it 
moves  and  add$  fresh  earth  to  the  plants  If  the  land  is 
good  for  barley,  I  should  prefer  it  to  oats,  because  in 
general  oats  are  sown  thicker  than  barley,  and  coQse<^ 
quently  the  sun  and  air  are  more  excluded  from  the  grass* 
plant.  «.  If  oats-must  be  sown,  I  should  sow  the  small  black 
oat,  the  straw  being  so  much  flner  in  tiie  stalk,  and  muck 
shorter.  Th^  sun  and  air  having  more  power,  the  grass* 
plants  of  cquc$^  get  much  stronger. 

In  November,  1196, 1  ploughed  another  field  of  eleven 
acres,  and  threw  it.very  plain.  As  sopn  as  it  was  finished 
ploughing,  I  had  it  rolled  with  a  heavy  roller,  that  it 
might  lie  as, close  at  possible  all  the  winter,  in  order  t9 
rot  the  spine  or  turf  the  better.  In  the  early  part  of 
April  I  dragged  in  some  black  oats ;  shortly  after  they 
were  up,  an  easterly  wind  (to  which  this  field  lay  quite 
exposed)  struck  them  very  yellow,  exactly  like  straw, 
and  the  ground  being  so  very  poor,  they  never  recovered 
it.  The  ground  lay  in  this  state  till  September,  when  it 
was  ploughed  across,  and  so  it  remained  till  the  March 
following.  The  frost  having  opened  it,  and,  by  drag- 
ging  and  harrowing  it  well,,  I  brought  it  to  be.  tolerably 
fine.  In  M^y  I  dressed  it  over  with  twenty  hogsheads  of 
lime  per  acre,  (which  was  well  mixed  with  the  headlanda 
in  April,)  then  ploughed,  it  as  thin  as.  possible,  and 
sowed  some  turnip-seed,  which  came  up  .very  well,  but 
did  pot  flourish,  owing,  in  my  opinion,  as  I  have  before 
observed,  to  tlie  soil  being. tpo  stiff  and  heavy  for  tur- 
nips. At  Michaelmas,  1798,  it  waji  lown  to,  wl»a^  with- 
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ont  any  other  manure.  The  crop  produced  oie  nineteen 
bushels  per  acre.  As  soon  as  the  wheat  was  carried  off 
the  land,  I  sowed  it  to  vetches,  (which  I  am  oemvinoed^ 
from  experience,  is  the  best  artificial  souring  on  strong 
lauds),  and  I  had  a  very  good  crop,  which  I  fed  off  with 
sheep  in  the  same  manner  as  before  described,  and  last 
Michaelmas  it  was  sQwn  the  second  time  to  wheat,  with* 
ont  any  additional  manure ;  at  present  it  is  impossible  for 
plants  to  look  better.  I  intend  taking  three  crops  from 
this  field,  as  I  did  from  the  last;  and  then  to  lay  it  down 
for  three  years,  I  think  no  land  should  have  more  than 
three  crops  of  corn  without  rest ;  at  the  same  time  sow^* 
ing  between  those  crops  some  sort  of  artificials  for  sheep* 
feed,  which  will  keep  the  land  clean,  and  in  good  eondi* 
lion.  The  soil  will  dictate  to  the  farmer  what  sort  of  ar- 
tificials to  sow  for  his  advantage.  I  have  at  this  time 
another  field  of  ten  acres  in  fallow,  which  has  beei| 
ploughed  these  twelve  months.  I  intend  pursuing  ex* 
actly  the  same  method  with  this  and  the  remaining  thirty 
acres  as  I  have  done  with  the  former ;  and,  when  finislied, 
I  ha^e  no  doubt  but  that  the  ninety-three  acres  will  be 
worth  one  hundred  pounds  per  annum. 

I  trust  it  will  appear,  by  the  experiments  which  I  have 
made,  how  practicable  it  is  to  improve  a  great  part  of 
the  waste  lands  of  this  kingdom.  The  expenses  at  first 
sigfat  appear  great,  but  the  industrious  farmer  would  very 
soon  find  his  advantage  by  laying  out  a  few  pounds  in 
the  same  manner  as  I  have  before  described.  I  have  beeii 
flmre  particular  in  pointing  out  the  different  crops  that  I 
have  had  than  perhaps  is  absolutely  necessary,  bqf  my 
reason  for  doing  this  is,  that  the  Honourable  Board  may 
die  better  be  enabled  to  judge  of  the  expense  and  of  the 
profit;  likewise  the  great  advantage  that  may  follow  to 
the  coouuunity  at  large  by  converting  siuk  Unde  to  good 
{Mature  and  tillage. 
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Method  (f  connecting  Iron  Bars^  and  coating  them  witk 
Lead,  so  as  to  form  solid  Pillars  for  Light  Houses,  an 
Socks  covered  at  high  Water,  tokhaut  being  subfect  to 

•  Corrosion  fj^om  ike  Action  of  Sea-  Water. 

By  Captain  Josefh  Brodie,  of  the  Royal  Navy^ 

s 

With  an  Engraving. 

From  the  Transactio^ts  of  the  Society  for  the  Encou* 
ragement  of  Arts,  Manufactures,  and  Commerce. 

The  Geld  Medal  nbas  voted  to  Captain  BRODifi/or  Aw  ^nn- 
d?y  Marine  Improvements,  particularly  for  this  Inv^i- 
turn.  A  Model  is  deposited  in  the  Society^  s  Repository, 
and  also  of  a  Cone  or  Break-water,  of  Cast-iron,^  in^ 
"vented  by  him. 

Fig.  1,  (Plate  II.)  A,  shews  four  rods  of  cast«iron, 
composed  of  a  number  of  pieces  two  feet  long,  rivetted 
together,  in  a  manner  explained  by  the  .plate,  so  as  to 
produce  the  effect  of  one  bar  of  the  thickness  of  the 
whole.  B,  a  tube  of  cast-iron,  formed  from  a  number 
of  separate  pieces,  each  about  ten  inches  long,  and 
which,  when  placed  round  the  iron  rods  above  mentioned^ 
and  then  screwed  together,  form  a  mould,  into  which 
the  melted  lead  is  to  be  poured,  fo  coat  the  iron-rods. 
C,  a  portion  of  the  rods  covered  with  the  melted  lead, 
so  as  to  form  a  cylindrical  pillar  apparently  of  lead,  the 
iron  being  perfectly  coated  therewith. 

Fig.  2,  D,  shews  the  manner  in  which  the  hollow  cy- 
linder is  formed  to  any  length  Required,  by  the  junction 
of  a  number  of  semi-cylinders  rivetted  together,  and  fit- 
ting each  other.     £,  the  side  flanges  screwed  close  toge- 
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ther.     F,  the  eud  flanges  also  screwed  together  as  pre- 
pared for  the  melted  lead.     ^ 

After  a  ccfrtain  portion  of  the  iron  rods  are  coated^ 
with  lead,  the  Jower  parts  of  the  tube  are  taken  off  and 
placed  higher,  up ;  by  which  repeated  changes,  a  few 
tubes  will  answer  the  purpose  to  coat  any  length  of  the 
iron  rods. 


Description  of  an  improved  Mill  for  grinding  Painters'* 
Colours,  invented  by  Mr,  James  Rawlinson,  of  Derby; 
also  of  one  for  grindiiig  Indigo  in  a  dry  StatCy  used  ai 
Manchester  by  Mr,  Chajilei?  Taylor. 

With  an  Engraving. 

From  the  Transactions  of  thfe  Society  for  the  Encou- 
ragement  of  Ar is,  Manufactures,  and  Commerce. 

The  Silver  Medal  and  Ten  Guineas  were  voted  to  the  In- 
venior,  and  u  Model  is  placed  in  the  Society's  Heposit&ty, 

T' 
HE  hitherto  very  unmechanical,  inconvenient,  and 

highly  injurious  method  of  grinding  poisonous  and  nox- 
ious colours,  led  me  first  to  imagine  a  better  might  ea- 
sily be  contrived  for  that  purpose.  It  must  be  obvious  to 
every  person,  that  the  method  hitherto  adopted  of  grind* 
-ing  colours  on  an  horizontal  marble  slab,  with  a  small 
pebble  muller,  requires  the  body  of  the  person  ivho 
grinds  to  bend  over  that  slab,  and  consequently  his  head; 
which  causes  him  constantly  to  inhale  the  noxious  and 
poisonous  volatile  parts  of  the  paint,  which  is  not  unfre- 
quently  ground  with  oil  saturated  with  litharge  of  lead; 
and  if  we  may  judge  from  the  very  unhealthy  appear- 
ance of  ^hese  men,  accustomed  to  much  colour-grinding, 
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it  diould  seem  the  bad  effects  of  this  eropioymdnt  require 
-a  speedy  remedy. 

A  machine,  of  which  I  now  send  the  Society  a  model, 
]bas  not^only  the  advantage  of  being  an  effectual  remedy 
of  this  extensive  and  severe  evil  to  recommend  it,  but  it 
grinds  the  colour  much  easier,  much  finer,  and  much 
quicker,  than  jiny  method  hitherto  adopted.  Having 
occasion  for  a  considerable  quantity  of  colour-grinding  in 
the  profession  in  which  I  am  engaged,  and  that  in  the 
UDest  state  possible,  aud  having  made  use  of  this  machine 
for  several  years,  and  being  more  and  more  convinced  of 
its  utility,  I  thought  it  my  duty  to  present  it  to  the  So- 
ciety of  Arts,  hoping  that  it  might;  not  be  altogether  un- 
worthy of  their  attention.  The  roller  of  the  machine 
that  I  use  is  sixteen  inches  and  a  half  in  diameter,  and 
four  inches  and  a  half  in  breadth.  The  concave  milirer 
that  it  works  against  covers  one-third  of  that  roller :  it  is 
therefore  evident,  that  with  this  machine  I  have  seventy- 
J^wo  square  inches  of  the  concave  marble  muller  in  cbn^ 
stant  work  on  the  paint,  and  that  I  can  bring  the  paint 
much  oftener  under  this  muller  in  a  given  space  of  time 
than  I  could  by  the  usual  method  with  1tbe  pebble  mulr 
ler,  which  is  seldom  more  than  four  inch^  in  diameter, 
and  consequently  has  scarcely  sixteen  square  inches  at 
work  on  the  paint,  when  my  concave  muller  has  seventy- 
two.  I  do  not  mean  to  say  that  a  roller,  the  size  of.  that 
which  I  now  use,  is  the  largest  which  might  be  employ- 
ed; for,  truly,  T  believe  that  a  roller  two  feet  in  diame- 
ter, with  a  condave  muller  in  proportion,  would  not  be 
bard  work  for  .a  man;  and  then  the  advantage  to  the 
public  would  be  still  farther  increased. 

This  machine  will  be  found  equally  useful  for  the  cOr 
lours  ground  in:  water  as  for  those  ground  in  oils ;  and  I 
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doubt  not  but  the  great  importauce  of  this  simply  4jDft« 
chine  will  be  very  soon  gefnerally  experienced  in  all  m^  . 
nufactories  where  colours  are  used.  The  labour  ueces? 
sarj  with  this  machine^  in  grinding  colours  exceedingly 
fine,  is  very  easy.  It  is  useless  to  enter  into  any  minute 
d^escription  in  this  place,  as  a  bare  inspection  of  tl^  mar 
cbi^e'must  sufficiently  explain  itself. . 

To  tlie  colour-man  it  would  evidently  be  an  essential 
saving  of  labour,  and  consequently  of  expense,  which 
will  probably  have  some  weight  as  a  recon^mendatkinq 
and  the  advantages  to  the  colour-grinder  have  been 
already  stated* 

I  have  made  a  rough  sketch  of  the  machine,  with. let- 
ters of  reference,  as  supposing  this  may  better  explain 
the  process.  -         -^ 

fig.  3,  (Plate  II.)  A,  is  the  roller  or  cylinder,  made 
of  any  kind  pf  marble;  black  marble  is  esteemed  the  best, 
because  it  is  the  hardest,  and  takes  the  best  pohsh.  B 
i3  the  concave  muller,  covering  oue^-tfaird  of  the  rolleiv 
and  of  the  same  kind  of  marble,  and  is  fixed  in  a  woodeli 
frame  k,  which  is  hung  to  the  frame  E  at  i  t.  C  is  a 
piece  of  iron,  about  an  inch  broad,  to  keep  the  muller  ^ 
steady,  and  is  fixed  to  the  frame  with  a  joint  at^I  The 
^maU  bidding  screw,  with  the  fly-nut,  that  passes  through 
ibe  centre  of  the  iron-plate  at  c,  is  for  the  purpose  of 
laying  more  pressure  on  the  muller,  if  required,,  as  well 
as  to  keep  it  steady^  D  is  a  taker^off,  made  of  a  dock** 
spring,  about  half  an  inch  broad,  and  fixed  similat  to  a 
frame-saw  in  an  iron  frame  K,  in  an  inclined  positioii  to 
.the  roller^  and  turning  on  pivots  ^t  dd.  G  is  a  slides 
board,  to  draw  out  occasionaliy,  to  clean,  &c.  if  any 
particles  of  paint  should  fall  from  the  roller,  and  which 
also  forms  itself  for  the  plate  H,  to  catch  the  ooLpur  oa 

as 
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AS  it  fftlls  from  Ibe  taker^oiF.  F  is  a  drawer,  for  the  pur*- 
pose  of  containing  currierf-shavings,  wbicb  are  the  best 
Uiings  for  cleaning  paint-niilla.     E  is  the  frame* 

Previ<His  to  the  colour  being  applied  to  the  mill,  I 
ahould  recommend  it  to  be  finely  pulverized  in  a  mortar, 
^orered  io  the  manner  of  the  chemists  when'tbey  levi* 
gate  poisonQos  drugs*  This  process  of  dry*grioding  is 
equally  necessary  for  the  marble  slab  now  in  use;  after 
which  it  should  be  mixed  with  oil  or  water,  and  with  a 
apatala  or  pallet-knife  put  on  the  rtdler,  near  to  the  top 
of  th^  concave  muUer,  and  the  roller  turned  rounds 
'which  takes  the  colour  under  the  miilleir  without  any  dif- 
ficiilty,  and  very  few  turns  ol  the  roller  spr^d  it  equally 
oirer  its  surfiice.  When  at  is  perceived  sufficiently  .fine 
for  the  purpose  required,  it  is  very  easily  taken  oflF  by 
HOMns  of  the  taker-off  described,  which  must  be  held 
ugainst  the  roller,  and  the  roller  turned  the  reverse  way, 
which  cleans  it  very  quick  and  very  completely;  and  the 
asoller  will  only  require  to  be  cleaned  when  you  desist  or 
cfaaoge  the  colour.  It  is  then  turned  back,  being  hung 
oq  pinions  to  the  frame  at  aV,  and  cleaned  with  a  pallet- 
knife  or  spatula  very  conveniently.  Afterwards  a  hand<* 
fill  of  curriefs-shavihgs  held  on  the  roller,  with  two  or 
jtbree  revolutions,  cleans  it  effectually ;  and  there  ih  less 
waste  with  this  machine  than  with  any  marble  slab. 

As.  to  the  quantity  ground  at  once  on  this  mill,  it  must 
be  regulated  by. the  state  of  fineness  to  which  it  is  re- 
quired to  be  ground.  If  it  is  wanted  to  be  very  fine,  a 
smaller  quantity' must  be  put  on  the  roller  at  a  time ;  and 

.  *  Or  ratber  in  an  improved  mill,  used  at  Manchester  by  >(r. 
Charles  Tajlor,  for  griiiding  indigo  in  a  dry  state,  of  which  I  bava 
annexed  a  drawing,  and  reference,  to  render  the  whole  business  of 
colour-grinding  cojnplete. 

as 
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fts  to  time  requisite-far  grinding  a  given  quantity  of  c^^ 

iour,  this  will  also  depend  on  the  state  of  fiiveness  to 

which  it  is  ground.     I  have  observed,  that  my  colour* 

.grinder  has  ground  the  quantity  of  colour  which. used  to 

serve  him  per  day,  with  this  machine,  in  three  houi^ 

and,  as  he  said,  with  ease.     Thjs  colour  also  was  much 

more  to  my  satisfaction  than  in  the  fanner  way,  and  atr 

tended  with  less  waste.  i 

I  have/ mentioned  the  pulverising  the  colours  in  a  co»* 

^ered  mortar,  which  would  prevent  waste,  and  prevent 

the  dust  and  finest  parts  of  noxious  colours  from  being 

injurious  to  the  grinder.     lu  some  manufactori^^s,  where 

large  quantities  of  colours,  prepared  frotn  lead,  copper, 

and  arsenic,  are  used,  this  precaution  is  particularly  ne*. 

^  cessary.     I  do  not  mean  to  say  that  my  machine  h  iQt 

tended  to  supersede  the  paint-mill  now  in  use  for  coarst 

'   common  colours.     It  is  intended  for  no  such  purposf ; 

but  to  supersede  the  use  of 'the  very  aukward  and  uih 

mechanical  marble  slab  now  in  use,  s^nd  on  which  all  tbit 

colours  for  china  manufactories,  coach- painters,  japaiiT 

ners,  and  colour-manufacturers  for  arti&is,  &x;.  &c.  ar^ 

now  ground. 

Several  of  the  colour-manufacturers  have  expressed  to 
me  their  great  want  of  such  a  machine  j  and  that  I  had 
no  d.e&ire  of  troubling  the  pubjic  with  a  machine  that 
would  not  answer,  is  evident,  from  my  having  used  it 
several  years  before  I  presumed  to  recooimend  it  to  their 
attentiqn.  Being,  Jtherefore,  now  completely  convinced 
of  its  utility,  and  hoping  that  it  might,  relieve  a  number 
of  my  fellow- creatures  from  a  dangerous  employment,  I 
have  ventured  to  commit  it  to  the  protection  of  the  Sp» 
•  cietyofArts;  hoping,  through  their  means,  to  see  its 
ultimate  success.     And,  /farther,  to  give  the  Society  th(| 
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tnost  complete  assurance  in  my  power,  I  have  anpexed 
the  opinion  of  a  very  ingenious  and  mecfaanical  friend  of 
mine,  who  has  frequently  seen  it  work. 

When. the  colour  is  ground,  I  recommend  the  follow- 
ing  mode  of  tying  it  up  in  bladders,  in  preference  to  the 
nsual  method.  Instead  of  drawing  the  neck  of  the  blad^ 
der  close,  in  the  act  of  tying  it,  insert  a  slender  cylin- 
drical stick,  and  bind  the  bladder  close  around  it. '  This, 
when  dry,  will  form  a  tube  or  pipe,  through  which,  when 
the  stick  is  withdrawn,  the  colour  may  be  squeezed  as 
wanted,  and  the  neck  again  closed  by  replacing  the 
stick:  This  is  not  only  a  neater  and  much  more  cleanly 
mode  than  the  usual  one  of  perforating  the  bladder,  and 
stopping  the  hole  with  a  nail,  or  more  commonly  leaving 
-H  open,  to  the  prejudice  of  the  colour,  but  the  bladder, 
l»aog  uninjured,  may  be  u^ed  repeatedly  for  fresh  quan-' 
titles  .of  colour. 

N.  B.  The  barrel  bf  a  quili  may  be  tied,  in  place  of 
tbe  Slick,  into  the  neck  of  the  bladder,  with  its  closed- 
end  outwards,,  which  will  Jieep  the  colour  secure  in  tra- 
veltingy  and  when  used,  the  end  of  the  quill  being  cut 
qS^  it  may  afterwards  be  closed  by  a  stick. 


A  certificate  from 'Mr,  Thomas  Swanwick,  of  Derby, 
and  also  from  Mr.  John  Midjdleton,  of  St.  Martin's- lane, 
confirming  the  above  statement,  accompanied  these 
papers. 

Reference  to  the  improved  Mill  for  grinding  Indigo,. 

or  other  dry  Colours. 

^^S- :*>  (Plate  II.)  L, , represents  a*  mortar,  made  of 
marljle  or  hard  stone;  one  made  in  the  common  way 
will  answer.     M,  a  muller  or  grinder,  nearly  in  the  form 

^  -  of 
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of  a  pear ;  in  the  upper  part  of  which  ah  iron  a7ii«^ 
firmly  fixed ;  /which  aiis,  at  the  iparts  N  N,  turoa, 
grooves  or  slit?,  cut  in  two  pieces  of  oak,  projectii^ 
horizontally  from  a  wall|  and  when  the  axis^is  at  work 
are  secured  in  the  gcooves  by  iron  pins  O  O.  P^  thd 
handle,  which  forms  a  part  of  the  axis,  and  by  which 
the  grinder  is  woupk^L,  -^..tb«  waU  ia  which,  the,  Q9tk 
pieces  N  N  are  fixed.  B,  a  weighty  which  may  occa^ 
sionally  be  added,  if  more  power  is  wanteds 

Fig.  5,  shews  the  muller  or  grinder^  with  its  a»#  .se-> 
parate  from  the  other  machinery;  its  bottom iibould  be 
made  to  fit  the  mortar*  S  is  a  groove  «fit  through  dl0 
stone. 

On  grinding  indigo,  or  such  substance,  in  a  dry  state^ 
in  this  mill,  the  muller  being  placed  in'tbe  mortar,  and 
secured  in  the  oak  pieces  by  the  pins,  the  indigo  to  be 
ground  is  thrown  above  the  muUer  into  the  mortar;  on 
turning  the  handle  of  the  axis,  the  indigo,  in  lunip's^ 
falls  into  the  groove  cut  through  the  niuller,  at 
thence  drawn  under  the  action  of  the  muller,  and 
pelled  to  its  outer  edge  within  the  mortar,  whence 
coarser  particles  again  fall  into  the  groove  of  the  muller, 
and  are  again  ground  under  it ;  which  operation  is  con- 
tinued till  the  whole  of  it  is  ground  to  an  impalpable 
powder;  the  muller  is  then  easily  removed,  and  the  cO* 
lour  taken  out.  . 

A  wood  cover,  4n  two  halves,  with  a  hole  for- the 
axis,  is  psually  placed  upon  the  mortar,  during  the  ope- 
ration, to  prevent  any  loss  to  the  colour,  or  bad  effect  to 
the  operat<fr. 


Memoir 


^      > 


£LS.ral.Vnr.  Second  SaiAf. 


(     33     ) 

Memoir  an  Verdegris.     By  M.  Proust. 
From  the  Journal  de  Physique. 

V^OPPER,  oxygene,  acetic  acid,  water  —  these  are 
the  ingredients  oF  that  product  of  the  arts  which  we  term 
verdrgris.  But  what  combinations  do  these  ingredients 
form  with  each  other  ?  or  rather,  what  is  really  verdegris  ? 
This  is  a  question  that  has  indeed  been  often  examined  ; 
but,  in  my  opinion,  not  yet  as  much  as  it  deserves.  I 
shall  therefore  endeavour  to  add  something  to  the  inves-' 
tigations  of  my  predecessors. 

If  we  treat  a  hundred  parts  of  verdegris  with  potash, 
we  obtain  from  them  (from  that  which  I  have  before  pfie) 
'46  of  copper,  oxydated  at  25,  to  the  hundred  ;  the  rest  is 
water,  and  the  acid  which  unites  with  the  potash.  Now 
if  the  water,  the  acetic  acid,  and  the  oxyd,  are  really 
the  principles  of  the  verdegris,  it  is  easy  to  see  that  these 
principles  can  form  with  each  other  only  some  of  these 
three  well-known  combinations,  viz. 

The  acetate  at  the  maximum  of  acid. 
The  acetate  at  the  minimum  of  acid. 
The  hydrate  of  copper. 

Let  us  take  a  summary,  view  of  the  principal  proper- 
ties of  these  combinations,  and  then  see  if  they  will  aid  us 
to  discover  those  which  constitute  verdegris. 

Acetate  at  the  Maximum. 

Thia acetate  is  a  soluble  crystallizable  salt,  which  can- 
not  be  decomposed  by  carbonic  ai  id.  The  acetate  may 
be  green  or  white  ;  that  is  to  say,  with  the  base  of  hydrate 
or  a  base  of  oxyd,|^d  conaequently  hydracetate,  or  an- 
hydrous acetate. 
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The  anhydrous  acetate  is  an  accidental  product:  it 
seems  to  me  that  it  presents  itself  during  the  distillation 
of  verdet,  performed  fbr  the  purpose  of  obtaining  from 
it  what  is  termed  radical  vinegar.  When  the  acetate  has 
begun  to  feel  the  impression  of  the  heat,  and,  to  be  de^ 
prived  of  its  water,  the  white  acetate  rises  in  flowers  to 
the  raof  and  Into  the  neck  of  the  retort.  Every  one  may 
ranark  ic^  formation,  as  well  as  the  rapidity  with  whibh 
it  is  re-dissolved  and  passes  again  into  the  green  state,  as 
soon  as  it  epcounters  a  puff  of  humid  vapours.  I  bave^ 
nevertheless,  more  direct  proofs  respecting  the  existence 
of  this  salt  than  that  which  I  have  just  adduced ;  I  there- 
fore  greatly  wish  that  some  one  might  occupy  himself 
with  it,  in  order  to  give  greater  precision  to  o^r  ideas  re« 
specting  the  nature  of  this  acetate. 

Acetate  of  the  Minimum. 

This  is  a  salt  of  a  blueisb-'green  colour^  perfectly  inso* 
luble,  and  upon  which  boiling  water  has  not  the  smallest 
action.  Carbonic  acid,  suitably  applied^  does  not  de- 
compose it,  nor  even  separate  from  it  any  part  of  its 
base  :  this  proves  that  the  acetic  acid,  though  in  a  pro- 
portion much  inferior  to  that  which  constitutes  the  solu- 
ble acetate,  adheres  nevertheless  to  all  parts  of  the  oxyd, 
'  secures  ^heir  state  of  combination,  and  leaves  none  of 
them  naked.  Thus,  as  there  are  sulphates,  nitrates,  mu- 
riates of  copper  at  the  minimum  of  acid,  we  have  also  an 
acetate  of  copper  of  this  kind. 

This  second  acetate  is  obtained  by  throwing  black 
oxyd  or  hydrate  into  a  solution  of  the  first.  The  soluble 
acetate  in  this  case  undergoes  the  same  changes  as  those 
of  which  we  have  given  account  in  speaking  of  the  ntr 
trates,  the  sulpl^ttes,  and  the  muriates  kept  upon  their 
oxyd. 

The 
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The  sulphuric .  aci/d  separates  th^  acetic  acid  from  this 
secood  copibi  nation  as  itdoes  from  the  first*  Distillation 
decomposes  it.  Much  water  passes  over ;  a  little  vinegar 
escapes;  the  rest  is  destroyed ;  and  then  its  radicals  con- 
tribute to  the  disoxydatton  of  the  copper^  which  is  found 
at  the  bottom  of  the  retort.  For  want  of  vinegar,  how- 
ever,  the  disoxydatioti  of  its  base  is  but  partial,  whereas 
it  is  complete  after  the  distillation  of  the  soluble  acetate 
and  the  verdegris/  Aqueous  sulphuric  acid,  applied  to 
these  residues,  dissolves  the  ostydated  portion,  and  leaves 
the  metal  naked :  this  is  one  means  of  analyzing  them. 

Hydrate. 

The  hydrate  of  copper  is  a  combination  of  oxyd  an4 
of  water  in  uniform  proportions.  It  is  the  base  of  all  the 
coloured  salts  of  coppei".  When  the  alkalies  are  applied 
to  it  cold  it  abandons  the  acids,  and  is  thrown  down  of  its 
proper  colour^  If  the  alkalies  are  boiling,  the  oxyd  losing 
the  acid,  and  the  water  which  constitute  it  hydrate,  is  re^ 
duced  to  the  black  oxyd. 

All  the  acld^  cause  the  hydrate  to  pass  into  the  saline 
state.  If,  for  example,  carbonic  acid  is  applied  to  it,  it 
loses  its  colour  and  volume.  It  is  changed  into  a  powder 
of  a  bea»utifal  green  colour,  soliiUe  in  the  acids  with  ef* 
fervescence,  and  which  differs  from  the  hydrate  by  the 
circumstance,  that  boiling  water  has  no  action  upon  it; 
that  is  to  say,  the  hydrate  becomes  carbonate,  as  it  is 
changed  into  sulphate,  nitrate^  &c,  when  it  is  enconn^ 
tered  by  tb^  sulphuric,  .nitric,  or  othee  acid.  ^ 

The  acids  in  dissolving  the  hydrate  do- not  exclude  the 
water  from  it,  neither  do  they  exclude  it  from  the  hy* 
drat^  of  potash,  of  soda,  of  barytes,-&c.  The  water  re* 
mains  in  the  combination.  '  This  may  be  hydrated  4>ff 
anhydrous,  according  to  its  nature.     If  it  remains  in  it> 
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it  shares  the  condensation  of. the  other  elements;  and 
like  them,  finally,  the  water  maintains  itself -in  it  in  a 
constant  proportion. 

'  The  fixed  or  volatile  alkalies  do  not  dissolve  the  o&yd 
of  copper,  except  in  as  far  as  it  is  hydrated,  or  as  it  cad 
assume  that  state,  in  proportion  as  they  solicit  it  to  thi^ 
•union.  The  water  combined  with  the  oxyds  frequently 
causes  their  colours  to  disappear,  givitig  them  a  new  one, 
which  generally  is  more  brilliant.  Finally,  the  hydrates 
are  not  modified  as  to  their  colours  by  the  acids  which 
have  co-operated  in  their  formation,  which  would  not 
fail  to  be  the  case  if  they  constituted  part  of  them. 

Let  us  now  proceed  to  the  verdegris.  When  we  dilute 
it  with  a  large  quantity  of  water,  we  see  it  separate  into 
two  subfttances,-the  one  soluble,  of  a  green  colour,  the 
•  other  insoluble,  and  of  a  blue  colour.  This  latter  has 
not  the  pulverulent  tone,  the  ordinary  weight  of  the  sul- 
phates, the  nitrates,,  the  muriates,  the  acetates  at  the 
minimum  of  acid.  It  is  crystalline,  scaly;  it  thickens 
th,e  solution  of  the  acetate,  and  appears  to  adhere  to  it 
more,  than  it.  would  adhere  to  pure  water ;  accordingly 
its  filtration  is  very  difficult,  but,  when  once  effected,  the 
solution  presents  noiliingmore  than  ordinary  acetate.  ' 
-.  The  following  are  now  the  three  grand  characteristics 
•by  which  the  blue  precipitate  of  verdegris  distinguishes 
itself  from  the  acetate  at  the  minimum. 
>  1.  >This  precipitate  kept  under  water  is  gradually  de- 
composed, and  reduced  into  black  oxyjd. 

2.  Thrown  into  boiling  water,  it  immediately  loses  its 
colour,  and  is  reduced  into  black  oxyd. 

*  3;  If  we  cause  to  pass  into  a  solution  of  verdegris  a 
su^ciently  continued  current  of  carbonic  gas,  and  take 
-cfirfe  to  shake  the  flask  from  time  to  time,  in  order  to  faci- 
litate  the  solution,  the  verdegris  is  Analyzed.     The  li- 
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qtior  clears,  tbe  deposit  loses  its  colour,  sinks  from  the 
volume  of  five  or  six  inches  tb  that  of  a  few  lines,  and 
presents  at  last  only  a  mixture  of  acetate  and  carbonate, 
which  filtration  separates  with  the  greatest  facility. 

May  we  not  now  conclude,  from  these  results,  that  the 
blue  deposit,  which  separates  from  the  verdegris  in  the 
proportion  of  40,  45,  50,  according  to  its  quality,  cannot 
be  an  acetate  at  the  minimum,  as  I  had  imagined  at  first  ? 
In  fact,  it  is  not  in  the  nature  of  this  acetate  to  be  de- 
composed by  boiling  water,  npr  by  carbonic  acid ;  and, 
finally,  we  see  that  this  deposit,  this  precipitate,  has  no 
other  properties  than  that  which  we  extract  from  the 
solutions  of  copper  by  the  saline  or  earthy  alkalies,  and 
which  I  have  designated  by  the  denomination  of  hy- 
drate.  , 

Now  we -discover  why  boiling  water  reduces  verdegris 
into  black  oxyd  and  crystallizable  acetate.  Now  sye  see 
why,  in  the  preparation  of  verdegris,  it  is  indifferent 
whether  the  plates  are  sprinkled  with  water  or  with  vine- 
gar. Finally,  we  see  to  what  we  are  to  attribute  tbe  de- 
fect complained  of  in  verdegris  when  employed  in  paint- 
ing; namely,  of  changing  to  a  green  colour,  which  pro- 
bably proceeds  from  the  circumstance  that  the  hydraie 
attracts  to  itself  the  carbonic  acid  of  tbe  atmosphere,  as 
happens  with  tbe  other  metallic,  earthy,  and  alkahne 
hydrates.  ,         -' 

It  may  be  proper  here  to  call  the  attention  of  painters 
to  the  carbonate  of  copper,  the  colour  of  which  cannot 
be  liable  to  the  same  deterioration  as  that  of  verdegris. 
This  carbonate  is  of  a  beatttifur^reen  colour,  it  has  no- 
thing of  a  saline  nature  like  verdet  or  tlie  soluble  acetate, 
and  it  might  be  procured  cheap  if  it  were  extracted  from 
the  cupreous  parting  waters.  In  order  to  obtaip  it  in  its 
greyest  beauty^  aad  the  least  possible  bulk,  the  tola* 
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tions  of  copper  must  be  poured  into  the  boiling  alkaline 
lejr,  washed,  dried,  and  preserved.  The  success  of  this 
colour  is  not  liable  to  vary  in  the  operation  like  that  of 
the  blue  cinder. 

A  hundred  parts  of  verdegris^  decomposed  by  water 
alone,  yield  43  of  crystallized  acetate  and  21  of  black 
oxyd,  in  all  70. 

When  this  decomposition  is  performed  in  close  vessels^ 
neither  acid  nor  gas  escapes ;  the  verdegris  is  therefore 
formed  of  ^ 

Acetate    -------43 

Black  oxyd  -    -    ^    •    -    -    27 
Water  .----.--    so 

I  - 

If  we  distil  a  hundred  parts  of  the  same  verdegris,  we 
obtain  from  it  a  considerable  quantity  of  liquid,  which 
amounts  to  46,  the.residue  is  40.  The  gases  which  escape 
in  this  distillation  are  alst)  Very  voluminous,  for  to  100 
graios  we  obtain  1 50  or  1 55  cubic  inches,  of  which  about 
135  are  carbonic  acid,  and  the  rest,  or  about  20,  are  an 
inflammable  gas,  which  has  appeared  to  me  by  the  colour 
of  its  flame  to  be  a  mixture  of  carbonated  hydrogene  and 
oxyd  of  carbon. 

The  forty-hundredths  of  residue  are  a  mixture  of  me- 
tal and  of  carbon.  If  weak  nitric  acid  is  poured  upon 
them  it  separates  about  three  parts  of  the  latter,  which 
reduces  the  metal  to  37.  This  result  corresponds  within 
a  fraction  to  the  46  parts  of  oxyd  which  verdegris  yields 
when  it  is'  decomposed  with  potash.  If,  from  the  40 
hundredths  of  aqueous  products,  we  deduct  30  for  the 
water  which  does  not  belong  to  the  acetic  acid,  we  find 
that  the  latter  amounts  only  to  16  hundredths;  nevertbe^ 
less  the  verdegris  contains  this  acid  in  a  niuch  larger  pro^ 
portion,  but  the  heat  has  destroyed  a  great  part  of  ijt^  and 

It 
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it  is  the  remains  of  it  that  have  contributed  to  the  disox* 
ydation  of  the  copper. 

Verdegris  contains  likewise  a  much  more  considerable 
quantity  o£  water  than  belongs  to  the  acetate  and  tbehy^ 
drate  of  which  it  is  composed  ;  for  if  72  parts  of  oxyd 
take  only  28  of  water  to  constitute  them  hydrate,  the  2% 
which  we  find  in  thequintalof  verdegris  ought  to  require 
not  more  than  five  or  six;  Thus  46  parts  of  crystallized 
acetate,  and  from  29  to  30  of  hydrate,  making  together 
•  77,  it  is  evident  that  23  of  water  must  be  added  to  these 
77,  in  order  to  complete  the  quintal.  Verdegris  is  there- 
fore, in  this  point  af  view,  a  sort  of  combination  which 
has  the  property  of  consolidating  a  very  considerable 
portion  of  water.  Nor  let  it  be  imagined,  that  that 
which  served  as  the  subject  of  these  researches  was  verde-<» 
gris  recently  prepared,  for  I  bad  bad  it  in  my  laboratory 
18  years.  But  this  composition  will  not  be  the  only  one 
which  possesses  the  property  of  thus  consolidating  mora 
water  than  strictly  belongs  to  its  essence.  Soap  is  in  thA . 
same  predicament.  A  quintal  of  oil  may  furnish  from 
140  to  300  pounds  of  soap,  without  ceasing  to  assume  a 
solidity  capable  of  imposing  upon  the  eye  of  those  who 
are  not  acquainted  with  this  kind  of  fraud.  And  in  all 
the  proportions  that  may  be  comprehended  between  these 
two  extremes,  the  soapy  combination  always  loses,  at 
the  moment  of  coagulating,  a  portion  of  he^t  which 
raises  the  temperature  from  15  to  25.  This  evidently 
proves  that  the  water  consolidates  itself  between  its 
parts,  as  it  does  between  those  of  the  most  aqueous 
crystals^ 

Verdegris  does  not  contain  carbonate  of  copper,  al« 
tbiough  it  be  formed  in  circumstances  nearly  similar  to 
those  in  which  the  oxyd  of  lead  absorbs  so  large  a  quan*' 
lity.    This  is  shewn  by  the  following  experiment*    If 

any 
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any  acid  is  .poured  upon  wet  verdegrisi  it  dinsotves  in  il 
without  shewing  the  least  sign  of  effervescence.  The  by«!> 
drate  extracted  from  verdegria  takes  a  very  long  time  to 
wash.it  upon  the  (iltre :  during  this  time  it  attracts,  like 
all  compounds  of  that  sort,  a  small  quantity  of  carbonic 
acid  from  the  atmosphere,  which  enables  it  to  exlnbit 
signs  of  effervescence  when  an  acid  is  added  to  it ;  but  it 
is  easy  to  see  that  it  is  no  longer  such  as  it  was  in  the  ver<f 
degris ;  that  is  to  say,  it  has  begun  to:  change  i(s  sts^tO' 

The  iiy drate  of  verdegris  kept  in  the  liquor  itself  with 
wbicb  it  has  been  diluted,  and  consequently  in  a  solution 
of  acetate,  gradimUy  decomposes  the  latter  by  carrying 
off  that  portion  of  acid  which  constitutes  its  difference 
from  the  acetate  to  the  minimum.  It  insensibly  reduces 
it  ta  the  condition  of  the  latter,  the  liquor  then  loses  its 
colour,. approaches  to  the  state  of  pure  water,  and  the 
deposit,  the  tinge  of  which  changes  to. a  grey,  is  now 
only  a  mixture  of  black  oxyd,  of  hydrate,  and  of  acetate 
at  the  mitiimum* 

Inferences. 

In  the  formation-  of  verdegris,  the  copper  becoming, 
oxydated,  furnishes  to  this  composition  a  base  which  does 
not  differ  from  that  which  enters  into  the  nitrates,  the 
tauriates,  the  sulphates,  the  carbonates,  native  or  arti- 
ficial. .  ^, 

This  oxyd,  in  proportion  as  it  forms,  assumes  the 
character  of  hydrate.  In  this  state  one  part  saturates  the 
vinegar  which  it  meets  with,  while  the  other  remains  in 
the  same  state  for  want  of  vinegar. 

Those  kinds  of  verdegris  to  which  this  acid  is  abun- 
dantly supplied,  are  almost  all  changed  into  soluble  ace«- 
tate;  such  is,  according  to  the  observations  of  Cbaptal, 
that  which  is  prepared  in  Dauphiny. 

If 
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If  the  change  of  copper  into  Verdegris  is  coniinaed  by 
merely  wetthig  the  plates  ^rith  ivater,  it  is  probkble  that,* 
among  the  efficient  causes  of  ibis  conversion,  the  affini^qr 
of  the  oxyd  for  water  is  to  be  reckoned  as  one  of  the 
principal. 

The  verdegrisatioQ  of  copper  would  not,  it  seems,  take 
place  if  it  were  .not  commenced  by  an  acid ;  but  tbii 
subject  still  requires  investigation,  for  it  would  perhaps 
be  possible  to  set  it  in  action  with  a  mineral  acidinste;ad 
of  vinegar,  which  might  lead  to  useful  results. 

Cuprate  of  Amvioniac. . 

Copper,  which  we  have  seen  form  j^ith  the  marine 
acid  two  muriates  relative  to  its  two  oxydations,.  may 
also  form  with  ammoniac  two  combinations  of  the  same 
order.  One  of  them  has  long  been  known,  namely,  the 
blue  cuprate ;  the  other  could  not  be  so,  because  the 
second  oxydatipn  of  the  copper,  which  was  to  lead  us  to 
the  kno'wledge  of  it,  was  unknown.   '  - 

Fill  a  flask  with  ammoniac,  highly  coloured  by  the- 
oxyd  of  copper;  add  to  it  a  portion  of  copper  in  pow- 
der, that,  for  example,  which  remains  after  the  distilla- 
tipn  of  verdegris^  and  then  let  the  flask  be  carried  in  the 
pocket,  in  order  to  give  it  motion. 

At  the  end  of  some  days  tbe  colour  is  found  to  have^ 
entirely  disappeared,  the  liquid  has  tbe  appMranee  of 
water ;  but  if  a  portion  of*  it  is  gently  poured  into  a 
glass,  it  rapidiy  becomes  coloured  by  the  absorption  of 
the  atmospheric  oxygene,  and  all  the  phenomena  which 
tbe  solution  of  the  white  mnriate  in  ammoniac  produces 
are  renewed. 

As  for  the  theory,  it  will  already  be  surmised  by  the 
reader.    The  oxyd  at  25  per  cenU  colours  the  ammoniac 
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blae,  but  tb«  oxyd  at  16  has  nOt  this  property,  ^  Tbo 
copper  therefore  takes  from  the  first  the  portion  of 
Qxygene  which  constitutes  the  difference  between  tfaa 
eiydation^t  twienty-five  and  sixteen,  and,  reducing  the 
fifist  from  the  maximum  to  the  minimum^  it  CGnstittite9 
itself  oxyd  of  the  second  species.  At  present,  therefore, 
^very  thing  seems  to  prove  that  copper  is,  like  most 
«tber  metals  with  which  we  are  acquainted,  susceptible 
of  two^states  of  oxydation. 
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Description  of  an  Apparatus  for  distinguishing  Gold  Coin 
of  the  legal  Standard  from  that  of  baser  Alloy ;  adapted 
for  general  Use. 

With  a  Plate. 

From  the  Annales  des  Arts. 

W  E  meet  with  many  pieces  of  gold  in  circulation 
^  which  are  clipped  or  altered  in  their  weight;  but  as 
these  are  not  taken  in  payments  without  weighing,  it  is 
easy  to  guard  against  any  loss  by  them.  The  case  is  dif- 
ferent wiifa*respect  to  the  counterfeit  Louis  d*orsj  so  that 
an  easy  and  certain  method  of  distinguishing  them  is 
greatly  to  be  desired.  For  this  purpose  it  would  be  suf- 
ficient to  render  familiar  the  use  of  an  instrument  which 
exisu  alresidy,  under  the  name  of  the  Hydrostatic  Ba-> 
Itaee,  in  alL.colIe^tions  of  philosophical  instruments,  and 
,  by  which  *one  may  easily  distinguish  (though  with  the 
same  weight  in  the  ordinary  balance)  the  pieces  of  the 
jUst  standard  from  those  of  base  alloy;  that  is  to  say, 
stieh  as  dt)  not  contain  the  quantity  of  gold  prescribed  by 
the  law.        ' 

l^ome  time  ago  M.  Vincent  contrived  an  instrument 
partiefklarly  destined  for  this  purpose,  which  he  termed 
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pise^mo^noie  (money-freigber),  and  which  was  approved 
of  by  the  National  Institute  upon  the  report  of  its  com*^ 
mittee.  Hence  one  should  have  imagined  that  this  in- 
strament  would  soon  have  come  into  universal  use,  at 
least  among  that  class  of  people  who,  from  having  a  great 
deal  of  specie  passing  through  their  hands,  are  in  con- 
tinual danger  of  having  base  money  imposed  upon  them. 
Tha\  this  has  not  proved  the  case,  can  perhaps  be  attri-^ 
bitted  only  to  the  very  perfection  which  this  artist  had 
endeavoured  to  give  to  his  Instrument,  which  he  made  of 
silver,  to  the  properties  whichr  he  attempted  to  combing 
in  it,  and  to  the  high  finish  of  the  workmanship,  circum- 
stances which  necessarily  enhanced  its  price,  and  seemed 
at  the  same  time  to  require  an  experienced  hand  to  use  it 
with  advantage.  It  was  therefore  perceived  that^  ia 
order  to  effect  the  desired  purpose,  a  less  costly  instru- 
ment ought  to  be  contrived,  which,  instead  of  ascertain- 
ing the  exact  standard  of  a  piece  of  coin,  should  serve 
solely  to  determine  whether  it  is  or  is  not  of  the  just  al- 
loy, and  which  besides  should  not  require  either  more 
knowledge,  dexterity,  or  attention,  than  the  ordinarj 
balance.  That  this  has  been  accomplished  will  appear 
from  the  following  description  of  the  instrument  and  in- 
struetioDs  respecting  the  manner  of  using  it. 

Explanation  of  Plate  III. 

"The  instrument  consists  of  a  hollow  ball  of  copper^ 
t#enty  or  twenty-one  lines. in  diameter,  having  below  % 

ring  or  fork,  and  surmounted  with  a  stalk,  upon  which 

« 

dmsions  are  marked,  the  whole  surmounted  Vitb  a  imall 
flat  capsule. 
Fig,  1  represents  the  instrument  in  half  size. 
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Fig.  2  represents  it  in  anptber  direction,  charged  with 
the  piece  which  is  called  the  standard^  and  floating  in  a 
vessel  filled  with  water. 

The  standard,  which  is  a  piece  of  copper,  of  a  deter- 
minate weight,  that  shall  produce  in  the  liquid  the  same 
effect  as  a  piece  of  gold  of  forty^eight  livres,  or  two 
pieces  of  twenty-four  livres,  is  represented  separately, 

Fig.  4  represents  the  piece  which  must  be  placed  in  the 
ring  of  the  instrument  at  the  side  of  the  single  Louis*d*or, 
or  twenty-four  livre^  piece,  which  is  to  be  tried. 

Lastly^  we  mutt  have  a  small  box,  containing  di-* 
visions  of  weights  in  grains ;  and  this  is  all  that  is  re* 
quired. 

Manner  of  empUnfing  the  Instrument.  Fill  the  glass 
with  water  nearly  to  the  height  indicated  by  the  dotted 
line  A,  Fig.  1,  in  order  that  the  instrument  being  im- 
mersed in  it,  the  water  may  rise  near  enough  to  the  mar- 
gin to -enable  us  conveniently  to  discern  the  point  of  the 
•talk  which  corresponds  with  the  level  of  the  liquid. 

The  water  having  been  poured  into  the  vessel,  im* 
merse  the  instrument  in  it,  taking  care  previously  to  dry 
it :  place  the  standard  in  the  ring,  and  the  whole  is  ready 
for  use. 

Verificaiitm  tffortjf-eighi  Lime  Pieces^  or  double  Louis. 
To  know  whether  a  piece  of  gold,  a  double  Louis  for  ex- 
ample, is  of  the  just  standard,  examine  first  the  point  of 
the  stalk  which  at  the  present  moment  is  at  the  level  of 
the  water,  whether  it  is  half  a  degree  above  or  below 
Zero :  there  will  hardly  be  more  than  this  difference. 

This  being  done,  take  the  standard  out  of  the  ring, 
and  put  in  its  place  the  forty-eight  livre  piecer.  The  in- 
strument being  now  immersed  again  in  the  water,  if  it 

descends 
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descends  to  Uie.  same  point  that  ^as  been  observed,  the 
*  piece  is  tried ;  it  is  of  tfa6  proper  standard. 

If  the  instrument  does  not  descend  to  the  same  point 
tbe  piece  is  either  of  base  alloy,  or  deficient  in  weight. 
It  is  then  put  into. a  common  balance^  and  at  the  side  of 
it  are  added  tbe  number  of  grainsi  that  are  required  Co 
bring  it  into  equilibrium  with  the  288^  which  the  double 
Louis  (High t  to  weigh.  The  piece/is  then  inserted  anew 
into  tbe  instrument,  and  upon  the  capsule  at  the  top  ^re 
placed  as  many  grains  as  it  was  found  to  be  deficient  in 
weight;  if  it  descends  to  the  point  observed  at  first  with' 
tbe  standard  it  is  good ;  if  it  remains  more  elevated  above 
the  surface  of  the  water,  were  it  only  by  half  a  division, 
the  piece  is  of  base  alloy. 

One  might  a)sb  weigh  the  piece  first,  and  putting  it 
into  the  ring  of  the  instrument,  add  afterwards  the  graina^ 
by  which  it  might  be  deficient. 

Verification  of  the  twenty-four  Lvore  Pieces^  or  single 
Louis.  ..The  operation  is  the  same  for  the  single  as  for 
the  double  Louis^  with  o^niy  this  difTerence,  that  ^e 
place  at  the  same  time  in  the  ring  of  the  instrument  the 
small  piece  of  copper.  Fig.  4,  which  is  destined  to  give 
with  it  the  same  point  of  equilibrium  .as  tbe  double  Lotiia 
or  the  standard. 

We  must  always  first  of  all  observe  the  point  on  the 
stalk  of  the  instrument  which  correspouds  at  the  present 
'moment  with  the  surface  of  the  water,  and  which  indi* 
cates  that  at  which  the  instrument  mu^t  i^ain  be  found 
when  the:X^ui8  and  the  supplenaentary  piece  have  been 
placed  in  tbe  ring  instead  of  the  standard. 

If  the  Louis  has  been  clipped,  or  part  of  its  weight 
worn  away,  we  put,  in  tbe  same  manner  as  with  the 
double  touis,  the  grains  by  which  it  is  deficient  into  the 
capsule  of  tbe  instrument:  it  must  then  descend  to  the ' 

same 


tailie  point  wfaicfa  has  beea'  obterved  wkh  tfee  sttudarJ, 
otherwise  the  piece  is  of  base  allby« 

Any  one  may  therefore  tccune  hmself  ifi  rutore^  at 
little  expense,  and  without  any  difficulty,  against  being 
imposied  iqiim  by  any  counterfeit  g^ld  coins,  since  he 
kas  the  tneana  of  distinguishing  with  certainty  such  a^ 
are  not  of  the  legal  standard^  or,  in  other  words,  which 
do  not  contain  the  qnantity  of  gold  which  deteroiinei 
their  value. 

New  Observations  on  the  Nature  of  Tannin. 
By  M.  Tromsdorff. 

From  NBtres  Algem EiNEff  Joi/rnal  be  Chemie* 

It  has  long  been  known  that  a  very  great  number  of 
vegetables  communicate  to  water,  m  which  they  have 
been  imiherSed,  the  property  of  throwing  down  a  Uack 
precipitate  from  the  combinations  of  iron  with  the  acids ; 
a  property,  which  was  sHiipposed  to  reside  in  a  pebuitar 
priitciple,  called  Che  astringent  principle,  on  account  of 
the  mangier  iti  which  it  affects  the  organ  of  taste*,  9eve« 
ral  phenomena  had  already  led  the^  Dijon  acaderaiciana 
to  aupfkose  that  this  principle  partook  of  the  natave  Off  the 
acids ;  and^the  experiments  of  the  immortal  Scbeele,  who 
obtained  from^the  gall-nut  a  real  acid  in  a  crystailtne 
form,^  seeined  to  have  given  coniplete  certainty  to  thii^ 
opinio  n,  so  that  astringent  principle  and  gMic  acid  were 
considered  as  synonimous  terms% 

M.  Segnin  imagined  latterly  tp  have  discovered  ii  real 
diflference  betv^eeii  the  gallic  acid  and  the  astringent  prin«> 
ciple,  and  he  demonstrated,  by  experiment,  that  the  lat« 
flMr  adually  possesses  wme  properties  wiiich  do  not  be* 

long 


long  to  the  other.  Finatly^  the  observations  of  Pjroust^ 
in  support  of  this  fact,  leave  no  dout^tr  remaining,  at* 
though  J.  A.  Scherer,  of  Vienna,  h$is  lateljr,  "though  not 
upon  sufficient  grounds,  asserted  the  contrary,  and  bia 
assertion  has  found  an  advocate  in  A.  N.  Seberer,  of 
Dorpat. 

It  is  not  my  design  to  give  here  a  history  of  the  astrin- 
gent principle,  since  the  experiments  of  Segiiin,  Proust, 
&c.  are  recent,  and  no  doubt  universally  known ;  besides 
which  Karsten  has  lately  given  an  account,  in  Scberer^s 
Chemical  Journal,  vol.  VII.  p.  472,  <^  the  remits  hi- 
therto obtained  froqa  the  inquiries  respecting  the  astrin- 
gent principle. 

Though  it  is  af  present  eoiQpietely  demonstrated  from 
all  the  experiments  hitherto  known,  that  the  gallic  acid 
and  the  astringent  'matter,  or  tannin,  (materid  scytode^ 
phicaj  are  essentially  different  Arom^each  other,  although 
they  are  almost  always  found  combined  together,  it  must 
nevertheless  be  admitted  that  we  are  still  far  from  pos- 
sessing an  accurate  knowledge  of  the  properties  of  the 
astringent  principle,  and  even  that  several  of  the  facts 
which  have  been  advanced  are  contradictory  to  each 
other,  and  repugnant  to  analogy.  Finally,  what  renders 
this  subject  still  more  complicated,  is  ^the  observation 
lately  made  by  Proust,  that  the  tannin  itself  is  su^cepti- « 
ble  of  anomalous  variations ;  that  is  to  say,  there  are, 
properly  speaking,  several  sorts  of  tannin. 

It  is  only  by  accurate  experiments  that  results  of  more 
general  certainty  can  finally  be  obtained ;  and  this  is 
what  has  induced  me  to  make  those  of  which  I  am  about 
to  give  an  account. 

Whatever  uncertainty  there  may  still  prevail  respect- 
ing pare  tannin,  it  seems  nevertheless  that  it  is  the  galU 
nut  that  bas  been  supposed  to  contain  it  in  the  greatest 

purity, 
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parity,  for,  in  fact,  the  irtfusion  of  gall-nut  mixed  witk 
jt  Bolutipn  of  glue  furnisl|es,  in  the  most  manifest  and 
abundant  manner,  this  remarkable  product,  which  is 
insoluble  iu  water,  elastic  wh^n  fresh,  and  incorruptible, 
wd  for  this  reason  also  I  have  chosen  the  galUnut  for  my 

experiments.     . 

'  Experiment  I. 

Three  pounds  of  the  best  gall-nuts,  reduced  to  a  fine 
gowder,  were  put  with  forty  pounds  of  distilled  water 
into  a  glass  matrass,  and  carefully  agitated  during  three 
days,  in  a  temperature  of  15^  Reaum.;  after  which 
the  whole  was  strs^ned  through  a.  cloth;  The  residue 
was  then  put  again  into  the  matrass  with  the  same  qu^- 
tity  of  distilled  water,  and  treated  in  every  respect  as 
the  first  time.  The  same  operation  was  repeated  two 
more  times.  The  last  infusion  was  perfectly  colourless, 
and  bad  scarce  any  action  upon  a  solution  of  iron.  Cold 
water  can  thjerefore  extract  all  the  soluble  patts  of  tl^^ 

gall*nut. 

Experiment  II. 
All  these  infusions,  which,  mixed  together,  were  of  the 
colour  of  Rhenish  wine,  were  evaporated,  by  a  very  cau- 
tious application  of  fire,  in  a  porcelain  vessel,  upon  the 
^and-bathf  at)d  reduced  t6  one-fourth.  When  the  liquor, 
became  turbid  by  cooling,  it  was  passed  through  a  cloth 
of  a  close  texture.  This  loss  of  transipj^rency  proceeded 
probably  from  the  extractive  matter  that  was  oxydate4 
during  the  ev^tpo/atipn.  After  this,  the  whole  was  e-va- 
porated  to  the  coiisistence  of  a  thick  juice,  of  a  blackish 
brown  colour,  though- sufficiently  traiisparent ;  it  was 
poured  into  several  porcelain  diiihes. which, -after  having 
been  covered  with  paper,  were  placed  upon  a  convenient 
apparatus,  near  to  a  heated  stove.  The  whole  was  dry 
at  the  end  of  eight-days,  and  could  easily  be.  detached 

from 
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from  the  plate  in  thin  plates,  by  means  of  a  sharp-edgedl 
spatule  of  glass.  The  whole  mass,  which  was  of  a  dark 
brown  colour,  weighed  thirty-ounces,  nearly  two-tbirdt 
of  the  weight  of  the  gall-nuts  :  reduced  into  small  pieces, 
and  exposed  again  for  several  days  upon  a  hot  stove,  it 
still  lost  an  ounce  and  a  half  of  its  weight 

I 

•  Expieriment  III. 

The  separation  of  the  mass  (Experiment  II.)  was  per* 
formed  at  three  times,  by  means  of  thrice  its  volume  of 
alcohol  prepared  according  to  Ricbter's  method,  and  tried'^ 
by  bis  adcoholimeter.  In  the  last  extraction  it  was  scarcely 
4>08sible  to  discover  any  renaaining  traces  of  gallic  acid,  of 
which  the  gi*eatest  quantity  was  found  in  the  first;  but  I 
«hallspeak  of  its  separation,  and  in  another  circumstance, 
lo  order  to  extract  all  th^  gallic  acid,  I  still  put,  at  twice, 
upon  .this'  residue,  alcohol  mixed  with  a  tenth  part  of 
water,  which  gave  a  tincture  of  a  dark  colour,  and,  svs 
cannot  be  doubted,  charged  also  with  •&  large  quantity  of 
tannin,  which  I  rather  chose  to  sacrifice,  in  order  to  dis- 
engage the  whole  of  the  gallic  acid.  Nevertheless,  wa- 
ter, in  which  a  little  bf  the  residue  bad  been  infused,  still 
turned  the  tincture  of  turnsole  red.  The  rest,  when 
dried,  did  not  weigh  more  than  twenty-five  ounces. 

Experiment  IV. 

In  order  to  ascertain  whether  the  residuum  (Experi-* 
ment  JII.)  still  contained  gallic  acid,  I  put  two  ounces  of 
it  into  a  retort  over  a  lamp,  and  gently  heated  them.  No 
gajlic  acid  was  disengaged  from  them.  For  a  counter-proof 
an  ounce  of  galUnut^was  heated  with  distilled  water,  and 
the  dry  residuum,  obtained  by  the  evaporation  of  the  li- 
quid, having  been  exposed  to  \he  same  degree  of  heat, 
immediately  yielded  crystallized  gallic  acid,  which  at- 
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tached  ihietf  to  the  roof  of  the  retort.  Bat  whence  the 
acid  re-action  that  took  place  in  Experiment  III.  ?  Haii 
tannin  tlie  property  of  reddening  the  blue  tincture  of 
tttrnsole,  or  is  there  still  a  free  acid  in  tannin  ?  I  shall 
not  venture  to  decide  up6n  this  question,  though  I  rather 
incline  to  the  latter  opinion,  knowing  how  small  a  quan-*. 
tity  of  acid  is  required  to  change  the  delicate  colour  of 
the  turnsole  paper.  This  quantity  is  so  small,  that  it  is 
perhaps  impossible  for  chemistry  to  effect  its  separation. 

Experiment  V. 

Btrt,  .as.1  still  suspected,  in  this  tannin  treated  with 
alcohol,  the  existence  of  heterogeneous  principles,  ei- 
ther mucilaginous,  extractive,  or  others,  X  attempted 
their  separation  also.  As  to  the  extractive  part,'  I  tfaqught 
I  i^ould  not  do  better,  in  order  to  obtain  it,  than  to  fil- 
trate  and  evaporate  a  reiterated  solutiorr  in  distilled  wa- 
ter; a  tedious  operation,  which  I* repeated  four  times. 
At  last  no  farther  separation  took  place,  and  the  dried 
mass  dissolved  entirely,  and  with  transparency  in  water.' 

Experiment  VI. 

.  What  led  me  to  suspect  the  presence  of  mucilage  in 
the  tannin  treated  as  described  above,  was  the  following 
experiment.  I  had  dissolved  an  ounce  of  it  in  eight 
ounces  of  water,  which  I  exposed,  in  an  open  vessel,  in 
the  middle  of 'a  warm  room.  A  pretty  thick  mouldy  pel- 
licle was  soon  formed  upon  its  surface.  After  having  fil« 
trated  and  heated  the  liquid,  I  placed  it  again  in  the 
same  exposure,  and  no  more  of  the  mouldy  substance 
was  formed.^  I  then  compared  this  solution  with  ano- 
ther which  I  had  just  prepared,  and  I  remarked  no 
.difference  between  them  as  to  taste,  smell*,'  or  their 
mannej^  of  comporting  themselves  with  regard  to  glue, 

the 
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ibe^alkalies^  2ic.  Foi:  thi»  reason  I  thought  it  expedient 
to  purify  the, whole  of  the  t»npin  in  the  same  manner.  { 
therefore  dissolved  all, my  tiinnin  in  distilled  watery  1  lefi^ 
the  seiiHion  in  a  warm  teaiperature,  in  glass  vei^^j 
alig^ly;  covered,  till  a  thick  mouldy  pellrcie  wasformed  ; 
)  then  filtrated  and  evaporated  it  to  dryness.  When  tb^ 
substance  bad' been  dissolved  again,  no  more  mouldy  4ttb^ 
stance  was  produced.  This  process  might  perhaps  be 
considered  insufBcient ;  but  having  found  that  there  re^ 
suited  fromit  ho  alteration  in  the  tannin,  which  po$ses9ed 
all  its  principal  properties  as  before,  I  concluded  it  to 
be  very  useful,  sincf^  it  is  proper  for  extracting  a  betero-r 
geoeom  substance. which,  according  to  all  appearance, 
is  of  a  mucilaginous  nature.  ^%  to  th^  astringent  princi* 
ple^  it  is  evident,  from  the  presence  of  its  characterisiie 
propjerties,  that  it  has  undergone  no  change,  in  its  nature  \ 
supposing  that  acetic  acid  had  been  formed,  the  heafe 
.  would  have  volatilized  it;  besides,  this  acid,  as  the  sub- 
sequent experiments  will  prove,  has  no  particular  influx 
f  nee  upon  taniiin. 

Experiment  VII. 
In  this  manner  I  imagined  I  had  obtained  pure  tannin. 

I 

I  wished  to  make  a  trial  of  its  manner  of  comporting  it- 
self with  other  substances,  in  order  to  compare  it  then 
with  the  tannin  obtained  aA:a)rding  to  Proust*$  different 
processes,  and  thus  io- arrive  at  determinate  results.  Ac- 
^ordipg  to  Proust,  pure  taunm  is  obtained  by  pouring  a 
solution  of  carbonate  of  potash  into  a  saturated  infusion 
ofgaib,  whence  results  a  precipitate  which,  according 
to  him,  is  real  tannin  \  and  nothing  more  is  required,  ia 
order  to  obtain  it  pure,  than  to  wash  it  with  a  little  cold 
w^ter.  I  therefore  dissolved,  two  ounces  of  my  tannin  in 
(Hstiiled  water,,  and  then  poured  into  it  a sati)rated  solu- 
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tioD  of  carbonate  of  potash  till  no  more  precipitate  was 
formed.  The  result  was  a  precipitate  of  a  dirty  yellow 
colour,  aed  the  superDatant  liquid  presented  scarcely  a 
tinge  of  pale  y^ellow.  I  put  the  whoW  upon  a  filtre ;  the 
i?ater  which  passed  assumed  a  deep  green  colour  after 
the  filtratibn,'  and  the  whole  filtre  acquired  likewise  the 
same  colour.  This  phenomenon  proceeded  probably 
from  an  absorption  of  oxygeAe,  for  a  small  quantity  of 
acid  of  hydrothion*  immediately  deprived'  the  green 
liquid  of  its  colour.  In  order  to  preserve  pure  tannin  upon 
the  filtre,  I  poured,  at  six  times,  a  small  quantity  of  cold 
distilled  water  upon  the  residue,  by  means  of  which,  in*- 
deed,  an  abundant  solution  was  still  produced. '  The  re- 
sidue was  dried,  marked  with  the  letter  A,  and  j>ut  by 
for  the  present  in  a  well-closed  glass  vessel.  The  filtrated 
-liquid  was  divided  into  two  parts ;  the  first  of  which  was 
evaporated  to  dryness  by  a  gentle  heat,  and  its  residue 
marked  with  the  letter  B.  As  to  the  other  part,  I  sub- 
jected it  to  the  following  experiments* 

1.  A  solution  of  fish-glue  in  distilled  water  did  not 
render  this  liquid  turbid,  nor  was  any  precipitate  thrown 
down. 

2.  The  liquid  diixed  with  a  small  quantity  of  acid,  no 
matter  which,  and  afterwards  with  the  solution  of  glue, 
immediately  became  clouded,  and  deposited  the  coriat* 

,  ceous  mass  with  which  we  are  acquainted. 

5.  This  liquid  being  mixed  first  with  the  solution 
of  glue,  and  afterwards  with  an  acid,  the  result  was  the 
same. 

4.  On  mixing  the  filtrated  liquid,  which  was  alkaline, 
and  had  no  astringent  taste,  with  an  apid,  and  afterwards 
pouring  upon  it  some  drops  of  red  muriate  of  iron,  a 
precipitate  of  a  blackish  blue  was  thrown  down. 

*  The  author  substitutes  this  term  for  hydrosulphuret. 

Experiment 


<^$€rvatm$  on  the  Naitfire  of  Tannin.  19 

Experiment  YIII. 
Tbe  residue  of  the  filtratioo  marked  A  weighed  two 
dnuBSy  was  of  a  blackish-grey  colour,  and  had  scarce 
any  tas^ :  it  was  divided  intp  two  equal  parts,  one  of 
which  boiled  with' 32  parts  of  distilled  water,  lost  only 
S3  of  its  weight;  the  rest  remained  insoluble  in  water. 
The  filtrated  solution  comported  itself  in  the  following 
manner.  1.  It  did  not  render  the  solution  of  glud  turbid. 
2«  Mixed  with  an  acid,  and  afterwards  with  the  solution 
of  glue,  it  gave  tbe  known  insoluble  precipitate.  This 
solution  was  therefore  thesame  as  that  of  Experiment  VIL 
excepting  that  it  was  astringent  to  the  taste,  and  its  co« 
lour  not  green,  but  greatly  resembling  that  of  a  decoc- 
tion of  galls. 

Experiment  IX, 

Upon  the  residue  which,  after  the  ebullition  (Experi- 
ment VIII.)  had  remained  upon  the  filtre,  some  strong 
nitric  acid  was  poured,  in  which  it  was  dissolved  very 
rapidly  with  a  gentle  heat,  and  the  solution  assumed  a 
superb  red  colour.  On  the  application  of  a  stronger 
beat,  nitrous  acid  was  formed,  and  the  liquid  assumed  a 
pale  yellow  tinge,  like  white  wine.  This  liquid  did  not 
render  the  solution  of  glue  turbid,  not  even  when  the 
free  acid  bad  been  saturated  with  ammoniac;  nor  did  the 
^lightest  re-action  manifest  itself  with  regard  to  the  red 
muriate  of  iron,  either  before  or  after  the  saturation  of 
tbe  free  acid  with  aitimoniac  But  when  oxalate  of  pot- 
ash was  added  to  it,  a  considerable  white  precipitate  was 
formed,  which,  haying  been  heated  to  whiteness,  in  a 
crucible  of  platina,  comported  itself  like  pure  lime. 

Experiment  X. 
The  other  ^alf  of  the  boiled  residuum  was  heated  to 
redness  in  a  crucible  of  platina  with  admission  of  tbeair» 
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and  it  was  with  difficiilty  incinerated ;  the  greenish-white 
residuum  was  heated  with  nitric :aeld.  And  wr9  perfectly 
dissolf  ed,  except,  a  few  particles  of  coaU  The  car(>QQate 
iof  potash  precipitated  from  this  liquor,,  when  filtrated,  a 
white  powder^  whiclvbad  all  the  prc^erties  of  carbonate 
of;Jioae. 

£xperiment«XI. 

The  dry  residuum  of  Experiment  VII.  marked  JB,  be** 
came  somewhat  humid  in  the  air,  and,  was  easily  re< 
dissolved  in  water,  though  there  were  some  insoluJble  par* 
tides  in  it.  '  The  solution  had  an  alkaline  taste,  and  ma« 
nifested  no  redaction  upon  that  of -glue  till  after  it  had 
been  saturated  by.  some  acid.  It  was  only  by  this  means 
that  the  known  precipitate  was  obtained.  Heated  with 
nitric  acid,  it  was  completely  decomposed  ;  at  first  red, 
afterwards  of  a  pale  yellow,  it  manifested  no  more  action 
upon  the  solution  of  glue,  nor  upon  the  saline  combi-- 
nation  of  iron  ;  and  even  the  oxalate  and  tlie  carbonate 
of  potash  were  unable  to  throw  down  any  precipitate 
from  it. 

The  inferences  which  I  have  drawn  from  these  experi-^ 
ments  are  as  follows.  •!.  The«  tannin  prepared  in  the 
manner  indicated  is  not  yet  pure,  but  contains  lime,  (pro- 
bably in  combination  with  some  acid),  as  appears  from 

Experiments  IX  and  X.     2.  Th^  precipitate  obtained  by 

-  I' 

the  addition  of  carbonate  of  potash  is  by  no  means  pure 
tannin,  but  a  mixt,  composed  of  potash,  lime,  and  tan- 
nin. 3.  A  considerable  part  of  the  tannin  remains  in  so- 
lution in  the  liquid,  and  appears  to  be  in  a  chemical 
combination  with  the  pota^sh.  4;  On  this  account  the 
new  process  of  Proust,  which  consists  in  -precipitating 
the  tannin  from  an  extract  of  galls  by  carbonate  of  pot- 
ash, is  by  no  means  admissible,  and  that  chemist  is  mis« 
taken  in  considering  this  precipitate  to'be  puce  taunin ; 

and 
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tod  even  the  explanation,  which  supposes  the  precipita- 
tion of  tannin   by  potash  to  consist  in  the  subtraction  of 

the  water  effused  by  the  latter,  does  not  appear  to  me  to 

» 

be  at  all  founded  in  truth  ;  for,'  were  this  the  case,  the  - 

'  .   .        .  * 

precipitation  of  the  tannin  would  be  effected  equally  by 

evaporation,  or  by  the  intermediation  of  alcohol,  which 

by  no  means  happens. 

It  seemed  to  me  to  be  also  necessary  to  examine  the 

effect  of  potash  in  its  caustic  state,  for  which  purpose  1 

made  the  following  experiments. 

•• 

Experio^ent  XIJ. 
Upon  one  part  of  my  tannin,  dissolved  in  six  parts  of   - 
distilled  water,  I  poured  slowly,  drop  by  drop,  a  pure 
and  concentrated  caustic  ley.     When  the  whole  bad  ao^ 
quired  the  consistence  of  a  thick  soup  I  put  it  uj>on  the 
filtre.     The  small  quantity  of  liquid  that  passed  was  of  a 
pale  brown  colour;  on  tl^e  following. day  it  had  assume^ 
a  deep  green  tinge,  and  the  whole  filtre  was  of  a  black- 
^reen.     Having  collected  what  remained  upon  the  filtre^ 
I  washed  it  six  successive  times  in  coM  distilled  water^   . 
and  dried  the  residuum,  which  weighed  only  0,2Q  of  thip 
tannin  employed,  and  which,  after  having  been  tritu- 
\rated,  prese;ited   a  powder   of  a  brown   coffee-colour* 
Heated  in  a  crucible  of  platina,  this  residuum  did  not 
fuse  ;  but,  on  the  contrary,  began  to  be  consumed  with 
a  light  flame,  and  was  incinerfited  not  without  great  dif- 
ficulty.    The  ash  obtained  was  without  taste,  dissolved 
with  effervescence  in  nitric  acid,  from  which  it  was  pre- 
cipitated by  the  oxalate-  of  potash,  and  the  precipitate 
having  been  heated  to  whiteness,  yielded  pure  lime.- 

Experiment  XIII. 

The  liquor  which  had  been  poured  upon  the  residuum 
(Experiment  XII.)  having  been  filtrated,  was  evaporated 

to 
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to  diyness;  aod  during  tbe  evaporation  there  wa$  still 
formed  a  amall  quantity^  of  precipitate.  Hepce  resjuU^ 
a  mass,  which  dissolved  with  great  facility  in  water, 
giving  it  a  dark-Jirown  colour,  and  which  did  not  alte^f 
Munal  jel^y ;  but,  united  with  an  aqid^  it  effected  iu  de? 
composition,,  and^  in  a  word,  con)ported  itself  in  everj^ 
respt^ct  like  the  mass  of  Experiment  VIL  .  .  .\ 

Hius  caustic  potash  produced  the  ^me  effect  as.^be 
carbonate  of  potash  ;  that  is  to  say,  th^re  re^ull^d  froia 
its  action  a  precipitate  charged  with  lime,  and  the  Uqaor 
contained  tannin  united  with  potash. 

I  now  judged  it  a  matter  of  the  highest  importance  to 
separate  the  lime  from  the  tannin,  for  it  might  easily 
Iiappen  diat  it,  or  the  calcareous  salt,  had  upon  the  dif- 
ferent phenomena  an. influence  which  was  formerly  attri- 
buted to  the  pure  tadnin.  I  thought  I  could  not  better 
accomplish  my  purpose  than  by  mixing  the  solution  of 
tannin  with  water  of  barytes,  expecting  thus  to  decooH 
pose  the  calcareous  salt,  and  afterwards  to  separate  the 
barytes  that  might  reipain  in  the  liquid  by  the  sulphiirie 
acid,  &c.  But  I  was  disappointed  in  my  expectation,  ai 
will  appear  from  the  following  experiment,  becau^  the 
barytes  precipitated  the  whole  of  the  tannio. 

Experiment  XIV. 

Having  dissolved  a  part  of  my  tannin  in  ^x  parts  of 
water,  I  poured  into  it  water  of  barytes  until  no  sabre 
precipitate  was  thrown  down.  The  water  above  the  pre^ 
cipitate  was  perfectly  colourless,  -and  scarcely  contained 
the  slightest  trace  of  tannin.  The  dry  precfpitate  was  of 
a  greenish*grey,  and  dissolved*  with  ease  in  the  nitric 
acid,  from  which  some  black  flakes,  of  a  resinous  nature 
were  disengaged.  There  was  also  formed  a  residuum, 
which  was  insoluble  in  water.     Having  boiled  it  with 

carbonate 
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tatbonate  of  potash^  in  a  small  glass,  t  poured  it  upon 
the  fUtre,  upon  which  a  white  powder  attached  itself; 
which,  after  having  been  washed^  effervesced  strongly 
with  muria'tic  acid,  and  dissolved.  Sulphnric  acid  poured 
into  this  solution  rendered  it  very  turbid.  These  few 
experiments,  which  the  small  quantity  of  matter  did  not 
permit  .me  to  pursue  farther,  led  me  to  conclude  that  this 
undissolved  residuum  was  sulphate  of  barytes.  The 
orange*colot|red  Solution  in  the  nitric  acid  yielded,  by 
thq  addition  of  sulphuric  acid,  an  abundant  precipitate  of 
sulphate  of  barytes  which  had  been  *forpied; 

Experiment  XV» 

According  to  Proust^  the  salts  which  attract  mpistufre 
separate  pure  tannin  from  its  aqueous  solution.  I^ut 
into  a  concentrated  solution  of  tannin,  half  its  weight  of 
djry  and  pure  muriate  of  lime,  and>  stirred  the  whole  to* 
gether.  The  mixture  became  very  turbid,  and  at  the 
end  of  two  hours-I  put  the  whole  upon  a  (litre.  The  U* 
quor  passed  as  highly  coloured  as  before,  and  sHll  re* 
acted  with  the  same  energy  Upon  the  solution  of  animal 
jelly,  as  I  convinced  myself  by  a  comparative  experi- 
ment. I  poured  cold  water  upon  what  remained  on  the 
filUe  till  it  passed  colourless,  which  required  only  three 
waters*  Desiccation  left  a  light  silky,  shining,  and  insipid 
substance,  which  exhibited  the  following  properties. 

J.  Cold  water  attacked  it  but  feebly,  and  it  required 
a  very  considerable  quantity  of  hot  water  to  effect  its 
wlation, 

2.  This  solution  was  not  rendered  turbid  by  lime- 
vrater. 

3,  The  muriate  of  barytes  threw  down  a  cohriderable 
precipitate  insoluble  in  the  nitric  acid. 
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4.  The  oxalate  of  potash  produced  an  abundant  pre* 
cipitate,  which  was  speedily  dissolved  in  the  nitric  acid. 

5.  Fire  did  not  produce  the  slightest  change  in  tbis    ' 
white  prefcipitate. 

6«  Mixed  with  charcoal  powder,  and.  heated  to  red- 
ness  in  a  small  crucible,  it  exhaled  an  odour  of  acid 
'  of  hydrdtbion  when,  after  it  had  cooled,,  some  muriatic 
acid  bad  been  poured  upon  it. 

Tbes^  elcpetimeiits  seem  sufficient  to  prove,  that  the 
substance  collected  was  only  calcareous  sulphate;  and 
thus  we  may  now  know  in  what  state  the  lime  exists  in 
the  tannin.  The  separation  of  the  calcareous  sulphate 
by  the  muriate  of  lime,  consists  certainly  in  the  attrac- 
tion of  the  solvent,  though  in  fact  it  is  Very  surprising 
^  that  the  calcareous  sulphate  does  not  separate  when  the 
astringent  matter  is  di^lved  in  the  smallest  possible 
quantity  of  water,  or  that  it  does  not  form  into  crystals 
during  slow  evaporation. 

« 

'Experiment  XVL 

1  dissolved  a  part  of  my  tannin,  in  eight  parts  of  water, 
and  then  ppured  into  it  some  dt'ops  of  carbonate'  of  pot' 
ash.  After  having  collected  the  precipitate,  I  poured 
into  the  filtrated  liquor  acetite  of  lead  till  no  more  preci- 
pitate was  thrown  down,  and  the  water  above  was  clear. 
The  precipitate  thus  obtained  was  well  washed  with  dis- 
'  tilled  water,  and  afterwards  dried.  The  precipitate  ob- 
'  tained  by  the  carbonate  of  potash  yielded,  by  dissolving 
in  nitric  acid,  with  a  disengagement  of  nitrous  gas,  a  li- 
quor of  a  deep  red  colour,  from  which  lime  was  precipi- 
tated by  the  welUknown  means..  'The  lead  charged  with 
tannin,  having  been  dried,  was  reduced  to  fine  powder, 
and  mixed  with  distilled  water  in  a  flask  of  Woulfe's  ap- 
paratusi  into  which  I  conducted  a  large  quantity  of  gas  , 
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of  acid  of  hydrothion*  The  water  gradually  became  co- 
loured,  and  assumed  the  tinge  of  a  concentrated  solution 
of  tannin.  The  liquid,  after  boiling  some  moments,  was 
filtrated  cold.  The  hydrotbipn  of  lead  which  remained 
upon  the  filtre  was  still  treated  twice  in  the  same  man- 
ner, after  which  nothing  more  was  disengaged  from  it. 
All  the  lixivia  were  afterwards  evaporated,  to  dryness  by 
a  gentle  fire,  and  yielded  a  mass,  which  I  consider  at 
present  to  be  pure  tannin ;  for,  though  its  solution  wjth 
the  carbonate  of  soda  yielded  a  precipitate,  no  more  lime 
could  however  be  found  in  it ;  else  it  dis;solved  perfectly 
in  distilled  water,  and  I  observed  also  that  the  tannin  ob- 
tained  in  this  manner  was  more  easy  to  dissolve  in  water 
than  it  was  before.  The  sulphurated  hydrothion  of  lead 
was  of  a  black  colour,  and  interspersed  here  and  there 
with  yellow  spots  of  sulphur ;  heated  in  a  close  vessel, 
sulphurous  acid  was  disengaged  from  it,  and  sulphur 
sublimed ;  after  which  an  empyreumatic  liquor  rose, 
which  proves  that  there  was  still  tannin  in  it  which  could 
not  be  separated.  This  is  then  the  manner  in  which  we 
may  at  present  obtain  the  astringent  principle  pure^ 
though  with  loss.  Nevertheless!  I  am  still  in  some  doubt 
whether  the  acid  of  hydrothion  had  not  some  pernicious 
influence  upon  the  separation  of  the  tanoin. 


Experiment  XVIL 

.  On  this  account  I  dissolved  in  distilled  water  a  part  of 
my  tannin  still  impregnated  with  sulphate  of  lime^  after 
which  I  conveyed  into  it,  for  a  space  of  time,  streams, of 
acid  of  hydrothion.  The  liquid  having  been  heated,  fil- 
trated, and  evaporated,  restored  the  tannin  withoujt  aK 
teration.  Thus  the  acid  of  hydrothion  manifested  no  ef-- 
feet  upon  the  tannin, 
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I  do  hot  know  whefther  all  galls  contain  sulphate  of 
lime ;  I  rather  believe  the  contrary  to  be  the  case :'  how*  • 
ever,  the  experiments  which  I  have  just  recorded  prore 
that  it  was  contained  in  those  which  I  used.  Having  em* 
ployed  ho  water  but  what  was  distilled,  it  is  evident  that 
it- cannot  be  attributed  to  that  source. 

Some  may  perhaps  be  inclined  to  ask,  why  I  took  so 
circuitous  a  method  in  order  to  obtain  tannin  in  a  pure 
state,  when  Proust  has  indicated  more  expeditious  pro-* 
cesses  for  this  purpose  ?  What  determined  me  to  do  so 
was," that  I  was,  in  the  first  place,  convinced,  from"  my 
own  experiments,  that  several  of  the  methods  iiidicated 
did  not  afford  tannin  in  a  state  of  piirity ;  and,  in  the  se-> 
cond  place,  I  also  mistrusted  tbe  other  processes.  The 
lirst  method  published  by  Proust  consists  in  precipitating 
the  tin^ih  from  a  decoction  of  galls  by  the  muriate  of 
tin,  and  decomposing  the  tannate  of  tin  by  the  acid  of 
bydrothion,  &c,  In  the  sequel  Proust  found  himself^ 
that  the  precipitate  produced  by  a  solution  of  tin  in  the 
extract  of  galls  is  a  combination  of  gallic  acid  and  tan-* 
nin  with  oxyd  of  tin.  The  second  method  of  obtaining 
the  tannin  was  to  consist  in  decomposing  a  concentrated 
infusion  of  galls  by/ carbonate  of  potash.  But,  it  has 
been  proved,  ^(Experiment  XL)  that  such  a  precipitate 
is  nothing  less  than  pure  tannin  ;  and  I  shall  have  occa- 
sion to  speak  again  on  this  subject.  According  to  Proust, 
the  tannin  may  also  be  separated  from  its  aqueous  solu- 
tion by  the  salts  which  have  a  great  affinity  for  water, 
which,  however,  has  never  succeeded  with  me.  Finally, 
^  the  sulphuric  acid  is  also  said  to  be  a  hifeans  of  effecting 
the  separation.  In  that  case,  sulphuric  acid  is  to  be 
poured  into  a  good  extract  of  galls  till  no  more  precipi«* 
tate  is' thrown  down,  the  liquid  then  clarified,  the  preci- 
pitate washed  with  cold  water,  afterwards  dmolved  in 

boiling 
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bfiiling  water,  and  the  sulphuric  acid  saturated  by  car- 
boDate  of  potash ;  id  this  manner  the. tannin  is  precipi- 
tated in  proportion  as  the  sulphate  of  potash  formed  dis- 
solves, in  the  water,.  &c.  This  method  of  proceeding 
^vouid  in  fact  be  very  convenient,  were  there  not  reason 
to  fear  that  the  sulphuric  acid  changes  the  nature  of  the 
tannin;  and  tbis  is  what  I  determined  to  ascertain  by  ex- 
periment. ... 

Experiment  XVIII. 

Eight  ounces  of  galls,  carefully  selected,  were  reduced 

to  a  very  fine  powder,  and  infused  cold  in  between  eight 

and  ten  pounds  of  distilled  water,  which  were  afterwards 

reduced  by  evaporation  to  eighteen  ounces.     Into  this 

4 

was  poured,  dr<^  by  drop,  concentrated  sulphuric  acid, 
diluted  with  one  half  uf  distilled  water,  which  produced 
an  abundant  precipitate,  of  a  milky  white,  much  re^sem- 
bling  curdled  milk,  which  soon  became  brown,  deposit- 
ing a  mass  of  a  resinous  appearance.  I  added  acid  till 
nothing  more  was  precipitatedi  so  that  the  acid  wis  in 
excess  in  the  liquid,  which  was  of  a  psUe  5eIIow,.and  re- 
tained hardly  any  astringeney.  At  the  end  of  twenty- 
four  hours  the  precipitate  bad  strongly  attached  itself  to 
the  bottom  of  the  vessel,  and  presented  entirely  the  ap*- 
pearance  and  consistence  of  the  resin  of  jalap,  such  as  it 
is  found  at  the  bottom  ofxthe  vessel  when  the  alcohol  has 
been  drawn  off  from  it.  A  part  was  dissolved  very  ea- 
sily in  alcohol,  as  ako  in  boiling  distilled  water.  Cold 
water  seemed  to  attack  it  but  feebly  ;  on  which  account 
I  lixiviated  it  twice  with  cold  distilled  water,  which  I 
decanted,  and  put  by.  After  this  I  poured  upon  the  re- 
siduum about  eight  ounces  of  boiling- distilled  water, 
which  immediately  gave  a  fine  transparent  solution,  re- 
sembling a  highly-concefttrated  infusioa  of  gatls^  Ita 
taste  was.tearcely  acidulous,  so  that  the  sulphuric  add 

seemed 
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seemed  to  have  entered  into  an  intimate  combination 
with  the  tannin.  Into  this  solution,  whilst  still  hot,  car- 
bonate of  potash  dissolved  in  water  was  cautiously  poured 
till  no  more  effervescence  was  observed.  Considering  the 
quantity  of  sulphuric  acid  employed  for  the  precipita- 
tion, that  of  the  potash  appeared  to  me  too  insignificant ; 
hardly  had  two  drachms  of  the  alkaline  solution  been 
poured  into  it,  when  the  effervescence  already  ceased, 
and  yet  I  did  not  venture  to  add  more,  for  a  sample  into 
whicb  I  poured  some  more  drops  of  potash,  yielded  a  li- 
quor which  was  soon  turned  green  by  the  contact  of  the 
air ;  a  property  which  is  found  in  tannin  united  with  the 
alkali,  and  of  which  I  shall  say  something  hereafter. 
When  the  solution  united  with  the  alkali  was  cooled, 
there  was  found  at  the  bottom  of  the  vessel  a  considerable 
quantity  of  friable  matter,  of  a  blackish  brown  colour, 
swimming  in  a  turbid  ITquor,  of  a  brownish  yellow  co- 
lour. I  put  the  whole  upon  a  filtre ;  and,  after  having 
let  the  liquid-part  run  o(F,  I  marked  it  with  the  letter  A, 
and  lixiviated  the  rest  with  boiling  distilled  water  to  per-' 
feet  solution.  This  lixivium  ought  then  to  have  contain-* 
ed  the  pure  tannin ;  but,  as  it  was  to  be  presumed  that 
there  was  still  sulphate  of  pbtash  in  it,  I  endeavoured  ta 
separate  it  by  the  following  experilnent^ 

Experiment  XIX^ 

This  lixiviuni  having  been  evaporated  to  dryness,  the 
residuum  wasvtriturated  in  the  same  vessel,  and  mixed 
with  about  six  times  its  weight  of  alcohol,  at  0,85  spe- 
cific gravity.  Though  pure  tannin  is  insoluble  in  alco- 
hol, rectified  to  the  highest  degree,  yet  it  dissolves  in  it 
very  easily  when  the  latter  contains  some  hundredth  parts 
of  water.  As  alcohol  of  the  above-mentioned  specific 
gravity  still  contains,  according  to  Lowitz's  table,  tweuty-. 

three 
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three  hundredths  of  water,  a  slight  solution  might  have 
been  expected  ;  and  as  the  sulphate  of  potash  is  not  so- 
luble in  this  spirituous  vehicle,  it  ought  to  be  separated. 
But  the  result  was  different  from  what  I  had  expected  ; 
that  is  to  say,  the  alcohol  did  not  appear  to  act  cold 
upon  the  dry  extract;  by  the  aid  of  ebullition  it  could' 
dissolve  a  part  of  it,  but  there  remained  a  considerable 
residue,  which  was  no  longer  attacked  by  an  addition  of 
alcohol,  and  which,  to  judge  by  appearance,  was  no- 
thing less  than  a  simple  sulphate  of  potash.  It  was  a 
brown,  spongy,  friable  mass,  without  any  saline  taste^ 
though  possessed  of  a  slight  bitterness  and  astringency. 
I. collected  it  upon  the  filtre,  after  having  suffered  the 
alcoholic  solution  to  run  pff,  which  I  put  by,  reserving  it 
for  farther  researches. 

Experiment  XX, 

The  mass  which  the  alcohol  had  not  dissolved  was  put 
into  a  porcelain  vessel,  and  bathed  with  distilled  water, 
which  very  quickly  effected  its  solution.  As  this  solution 
appeared  still  to  redden  the  tincture  of  turnsole  a  little,  I 
imagined  that  t^his  mass  might  be  a  combination  of  a 
small  quantity  of  acid  and  of 'tannin,  although  P'enter- 
tained  the  opinion  that  I  had  sufficiently  decomposed  it. 
(Experiment  XVIII.)  I  therefore  still  added  to  it  some 
drops  of  a  solution  of  carbonate  of  potash,  and  after  the 
evaporation  and  desiccation  I  treated  it  ^new  with  alco- 
hol, combined  with  about  thirty  hundredths  of  water; 
but  the  result  was  only  a  slight  tinge,  and  the  matter  re- 
mained unaltered  upon  the  filtre.  Before  I  subjected 
this  residue  to  new'  experiments,  I  thought  it  n"ecessary 
to  examine  whether  the  alcoholic  solutions  really  con- 
tained taonin. 

Experiment 
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Experiment  XXL 
I  therefore  took  all  these  spirituous  solutions,  (Experi^ 
ments  X(X  and  XX.)  sufficiently  saturated  in  colour;  I 
poured  upon  them  a  fourth  of  distilled  water^  I  distilled 
the  alcohol  from  them  by  a  retort,  and  then  evaporated 
the  rest  of  the  liquor  to  dryness.  I  obtainjed  a  mass  en- 
tireiy  resembling  pure  tannin,  having  a  very  astringent 
taste,  but  which  dissolved  with  a  little  more  difficulty 
than  the  tannin  prepared  before,  (Experiment  XVI.) 
I  could  npt  exactly  ascertain  .its  weight,  because  du* 
ring  the  operation  some  of  it  had  been  employed  for  va- 
rtous  little  experiments. 

Experiment  XXII. 

The  mass  not  dissolved  by  the  alcohol,  (Experiment 
XX/)  which  might  weigh  about  the  half  of  the  tannin  ob« 
tained  pure,  was  boiled  in  eight  times  its  weight  of  dis'^ 
tilled  water.  It  was  perfectly  dissolved,  with  the  excep- 
tion of  a  small  residuum,  which  remained  upon  the  filtre* 
The  filtrated  liquor  was  of  a  dark  brown  colour,  of  little 
astringency,  and  did  not  act  upon  the  paper  of  turnsdei 
whether  blue,  or  reddened  by  the  acids,  nor  upon  paper 
tinged  yellow  by  saffron.  I  poured  a  small  quantity  into 
a  solution  of  fish  glue,  but  no  precipitate  was  formed; 
the  addition  of  an  acid  produced  in  it  the  welUknown  \ 
coriaceous  combination.  The  solution  of  carbonatis  of 
potash  and  pf  caustic  potash,  mixed  with  the  liquor^  pro-* 
duced  no  change  in  it;  but  as  soon  as  I  had  added  some 
drops  of  sulphuric,  nitric,  or  concentrated  acetic  acid, 
the  mixture  always  became  turbid,  and.  a  flaky  preei" 
pitate  was  produced,  which  was  not  dissolved  again  by 
the  addition  of  a  large  quantity  of  acid.  When  I  col- 
lected the  precipitate  upon  a  filtre,  the  liquor  passed 
through  of  a  very  deep  colour,  like  an  infusion  of  galb» 

and 
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^\v^  strong^Iy  precipitated' the  solution  of  animal  glue. 
The  muriate  of  barytes  produced  in  tbis  iiqoor  a  precipi- 
^te,  ^whicU  tl)e.  nitric  aeid  could  not  re*«disso]ve,  and 
wiucb  I  diaeovered.to  be  sulpbate  of  barytes.  This  com** 
pqsitipii  therefore  actually  contained  sulpibate  of  potash,  , 
besides  tannin,  wbicli  probably  was  combined  with  the 
jpatusby.  since  it.did  not  act  u{>ou  the  solution  of  glue  till 
after  the  additjoo  of  an  acid.  But  what  was  the  third 
substance  which  %vas  thrown  down  to  the  bottom  of  the 
vessel  when  acid  was  added  to  the  liquor  ?  In  order  to 
ascertain  this,  tlie  following  experiment  was  performed. 

Experinoent  XXIII. 

All  the  liquor  that  remained  from  these  experiments 
(XX.)  was  mixed  with  muriaiic  acid>  and  filtrated,  as 
spoil  as  it  appeared  no  longer  to  deposit  any  thing.  What 
reinained  upon  the  fiitre  was  washed  several  times  with 
cjDld  disuUed  water.  The  .filtrated  liquor  yielded  by 
eraporation  a  m<iss,  which  gave  at  the  bottom  of  the  ves- 
sel some  crystals , of  the  same  nature. as  the  muriate  of 
{)Otash;  mor(fK>ver,  the  brown,  mass  had  aH*tbe  characters 
of^annio.  What  had  remained  upon  the  fiitre  diminished 
much  in  drying,  apd  gave  a  black,  brilliant,  and  %ery 
friable  powder^  which  exhibited «  the  following  pro- 
perties. 

A,,  It  had  scarce  any  thing  of  a  bitter  taste. 

B.  Highly-rectified  alcohol  heated  with  it  turned  yeU 
Iqw.  without  dissolving  much  of  it. 
,  C.  A  mixture  of  two  parts  of  alcohol  and  five  of  water 
prQdu$:ed,  with  the  aid  of  ehollition^  a  perfect  solution. 

D.  Que  part  was  dissolved  very  rapidly    in    twenty 
pa^tjt  of  ;botling  water. 

,  E.  TlHS;»oluiion  did  not  redden  the  tincture  of  turn- 
sole, ,  . 
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F.  It  did  not  precipitate  the  solution  of  glue^  not  e?^ 
with  the  addition  of  an  acid. 

G.  The  muriate  of  iron  was  thrown  down  by  it  in  a 
black  precipitate,  with  large  flakes,  which  soon  felldo#» 
to  the  bottom,  and  the  liquor  assumed  the  transparency 
of  pure  water. 

H.  The  nitrate  of  potash  was  thrown  down  by  it  ia  a 
brown  precipitate. 

I.  The  muriate  of  tin  was  scarcely  rendered  turbid  by 
the  solution. 

K.  Caustic  potash  in  a  liquid  state  produced  speedily 
a  concentrated  solution  of  a  brownish  red  colour,  which 
did  not  turn  green  in  the  air^  and  which,  by  means  of 
saturation  with  th.e  acid,  restored,  after  cooling,  the  dis- 
solved matter. 

These  experiments  led  me  to  consider  this  m^ss  as 
tannin  a  little  altered;  for  it  was  not  gallic  ^cid,  not  act* 
ing  upon  turnsole  paper,  and  not  dissolving  ip  pure  al- 
cohol >  it  differed  from  ordinary  tannin  in  its  producing 
no  effect  upon  a  solution  of  glue.  I  am  inclined  to  be- 
lieve  that  it  is  a  substance  intermediate  between  tannin 
and  gallic  acid. 

Experiment  XXIV. 

I  then  examined  the  liquor  marked  A,  which  I  had  put 
by  from  Experiment  XVIII.  It  was  of  a  grass-green  co- 
lour, and  there  was  seen  floating  in'it  a  substance  of  a 
f^tty  appearance,  but  in*  too  small  quantity  to  be  more 
particularly  examined.  This  liquor  did  not  precipitate 
the  solution  of  glue  ;  but  when  an  acid  was  added  to  it 
(I  generally  employed  the  muriatic  acid  for  this  purpose) 
there  was  formed  a  very  abundant  coriaceous  precipitate, 
but  of  a  very  dark  colour.  The  green  colour  led  me  to 
believe  that  the  tannin,  which  was  here  in  combination 
with  a  small  excess  of  potash,  was  a  little  oxydated ;  I 

therefore 
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tfaeiefore  caased  acid  gas  of  hydrotfaion  to  pats  into  th^ 
liqaor  tiU  the  colour  again  appeared  such  as  is  presented 
by  an  ordinarj  decoction  of  gaHs,  which  required  only  a 
few  seconds ;  I  then  added  some  drops  of  pure  acetib 
actd,  and  afterwards  poured  nitrate  of  tin  into  it  till  a 
precipitate  was  formed,  which  was  well  washed,  collected 
upon  a  filtre,  and  dried.  I  must  here  correct  a  mistake 
of*  Proust.  That  chemist  considers  the  green  liquor  to 
be  gallic  acid  combined  with  potash  and  oxydated ;  but 
the  pure  gallic  acid  gives  wjth  a  pure  alkali  a  liquor 
which  indeed  becomes  somewhat  brown  in  the  air,  but 
B^er  assumes  the^  green  tinge.  Pure  tannin,  on  the 
Contrary,  which,  is  not  yet  altered,  gives  with  potash  a 
composition  which  acquires  a  red  tinge  by  oxydation. 

TO  BE  CONTINUED  IN  OUR  NEXT. 
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and  Cobalt.     ByC.  F.  Buchholz. 


From  the  Annales  de  Chimxe. 


B 


£ING  in  want  of  nickel  and  of  the  oxyd  of  cobalt  in 
a  state  of  purity^  I  was  induced,  in  order  to  obtain  them^ 
not  only  to  make  some  experiments,  of  my  own  invention, 
but  also  to  repeat  different  processes  that  have  been  pro* 
posed  for  the  ftame  purpose.  As  it  happens  but  too  fre* 
quently  that  accidental  circumstances  are  omitted  by  the 
authors  of  these  processes,  or  that  they  do  not  employ, 
and  often  indeed  cannot,  on  account  of  their  ignorance 
of  the  indicative  characteristics,  the  most  scrupulous  ac- 
curacy in  the  examination  of  th^  products  obtained,  (on 
which,  account  the  method  followed  furnishes  itself  a 
testimopy  of  its  insufficiency,)  it  will  undoubtedly  be 
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acceptable  to  chemists  to  find  here  a  succint  accoiint  of 
my  experiments  upon  this  subject.  T^e  result  which  they 
have  afforded  me,  placed  in  comparison  with  those  ob- 
tained from  the  labours  of  other  chemists,  will  at  length 
point  out  the  most  efficacious  means  of  attaining  the  end 
proposed,  aud  at  the  same  time  enable  others  to  avoid 
fruitless  labour  and  expense. 

A.  That  ingenious  chemist^  M.  Hermbstadt  had  pro- 
posed, for  separating  the  oxyd  of  cobalt  from  the  oxyd 
of  nickel,  sl  method  which  consisted  in  dissolving  ia  am- 
moniac the'  nitrate  or  the  sulphate  of  cobalt,  impreg- 
nated with  nickel,  and  e^cposing  the  solution  to  a  single 
evaporation.  I  resolved  to  try  this  process  for  the  con- 
trary purpose. 

1.  I  therefore  dissolved  an  ounce  of  earthy  cobalt  ore 
in  four  ounces  of  hot  nitric  acid,  of  the  specific  weight  of 
1,220,  to  whix:h  an  equal  quantity  of  water  had  been  ad- 
ded; which  gave  a  residuum  of  three  drachms  of  oxyd 
of  arsenic,  in  the  form  of  small  crystals.  When  the  so* 
lution,  mixed  with  one  half  of  water,  and  of  a  dirty  green 
colour,  had  been  filtrated  and  diluted  with  a  larger  quan- 
tity oF  water,  a  small  quantity  of  oxyd  of  bismuth  was 
separated.  Caustic  ammoniac  was  mixed  with  it  in  ex-  . 
cess,  till  n6  more  sensible  solution  took  place  in  the  pre*- 
cipitate  obtained.  What  was  not  dissolved  was  of  a  dirty 
reddish  white,  and  waff  a  compound  'of  arseniate  of  co- 
bait  with  a  small  quantity  of  oxyd  of  bismuth  and  of 
oxyd  of  iron. 

The  filtrated  solution,  which  was  of  a  fine  blue  co- 
lour, was  evaporated  by  a  gentle  fire,  by  means  of  which 
there  was  obtained  about  two  drachms  of  a  precipitate,  of 
a  fine  light  green  colour,  which,  on  examination,  v^s 
found  to  be  an  oxyd  of  nickel  combined  with  Oxyd  of 
cobalt.     The  fihrated  liquor  having  then  been  evaporated 
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by  the  heat  of  a  stove,  still  deposited  oxyd  of  the  same 
quality.  The  saline  mass  of  ammoniated  nitrate  of  nickel, 
of  a  pretty  dark  green  cdlour,  which  had  been  obtained 
by  the  evaporation,  was  dissolved  again,  filtrated,  and 
kept  boiling  with  an  excess  of  caustic  potash  tilt  the  com-* 
plete  evaporation  of  the  ammoniac ;  by  means  of  which 
there  was  separated  still  a  drachm  and  a  half  of  oxyd  of 
aickel,  which  appeared  now  to  contain  but  very  little 
oxyd  of  cobalt. 

2.  As  the  parting  was  not  effectuated  very  well  nor  ea- 
sily by  the  process  just  mentioned,  I  made  a  trial  of  the 
suFphtiric  acid.  Foir  this  purpose  I  poured  an  equal  part 
i>f  water  upon  the  oxyd  obtained  before,  and  added  suU 
phuric  acid  till,  with  the  aid  of  heat,  the  whole  was  dis- 
9(0lTed.  There  was  then  disengaged,  in  a  very  evident 
manner,  an  odour  similar  to  that  of  oxygenated  lYfuriatic 
aciJ,  though  not  a  single  particle  of  muriatic  acid  was 
employed.  I  have  already  observed  the  same  phenome-- 
non  on  a  former  occasion,  and  without  having  been  able 
hitherto  to  pay  more  particular  attention  to  it,  I  comr 
mtinicated  it  to  the  public.  (Beytraege  zur  Erweiterung, 
&c.  No.  I,  1799,  p.  18.)  The  solution  was  then  treated 
with  ammoniac  as  before,  till  almost  the  whole  was  re- 
dissolved  ;  the  residue,  which  was  an  oxyd  of  cobalt  with 
asmairqoantityof  oxyd  of  nickel,  had  the  colour  of  yer- 
det.  When  the  solution  had  been  evaporated  by  a  gra- 
duate heat,  and  separated  by  filtration  from  the  powder 
deposited,  of  which  the  greatest  part  was  still  oxyd  of 
cobalt,  it  wa»  left  to  spontaneous  evaporation.  It  crys- 
ti^tlized^  without  any  separation,  in  prismatic  crystals  ac- 
cumulated together ;  part  of  which  were  of  a  pale  greet), 
and  the  rest  in  crusts,  adhering  to  each  other,  and  of  a 
blue  colour  at  the  margin.  On  examining  the  oxyds  ob- 
tained by  potash  from  the  solution  of  these  crystals,  as 
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well  as  the  mother  waters,  they  were  found  to  contab, 
the  one  and  the  other,  cobalt  jiearly  in  the  same  pro- 
portion. 

3.  Though  in  this  case  the  result  was  not  yet  what 
might  be  wished,  I  nevertheless  resolved  to  recommence 
the  same  experiment  upon  a  larger  ^quantity,    hoping 
that  the  parting  might  be  better  effected  by  crystalliza- 
tion.    In  consequence,  the  oxyd  separated  by  the  car- 
bonate of  potash  from  a  solution  of  eight  ounces  of  earthy 
cobalt  ore  in  common  nitric  acid,   (which  had  previously 
been  evaporated,    repeated,  and  filtraCed) ;    this  oxyd, 
treated  with  a  sufficient  excess  of  potash  to  separate  from 
it,  as  much  as  possible,  the  arseniac  acid  that  might  he 
combined  with  it,  was  dissolved  in  sulphuric .  acid,  di- 
luted with  eight  parts  of  water ;  and  pure  ammoniac  was 
added  Ip  the  liquid  till  the  whole  of  what  was  soluble  in 
the  precipitate  was  dissolved.     The  filtrated  solution  was 
evap:>iated  by  gentle  boiling,  and  then  left  to  spontane- 
ous evaporation,  after  having  been  freed  from  a  small 
quantity  of  cobalt  mixed  with  nickel  of  a  pale  green  co* 
lour.     The  saline  part  collected  gradually  in  crystals  of  a 
blueish  green,  which  were  perceived  here  and  there  to 
be  prisms^  which  at  different  points  were  charged  with 
slight  crystals  of  calcareous  sulphate.     In  order  to  sepa* 
rate  these  crystals  as  much  as  possible  from  tbe  mother 
water,  they  were  washed  with  distilled  water,  and  dried 
between  leaves  of  blotting-paper.     Though  the  fesc  ni 
the  lixivium  did  not  show  any  inclination  to  deposit  any 
more  regular  crystals,  yet  I  could  not  discover  any  dif- 
ference between  the  metal  which  it  contained  and  tbajt  of 
the  crystals;  they  were  both  an  oxyd  of  nickel  tmx^S 
with  cobalt.     The  crystals,  which  amounted  in  weight  to 
two  ounces  and  a  half,  were  dissolved  again  in  thirur- 
X»fo  ounces  of  boiling  water;  the  solution  was  evapo* 
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rated  till  a  slight  pellicle  formed^  and^  after  having  been 
filtrated,  it  wks  plaeed  near  a  stove,  to  cool  gradaally 
aitd  crystallize.  At  the  end  of  forty^eigbt  hours  the 
greater  part  of  the  salt  was  crystallized  in  fine  short  py« 
ramids,  of  a  tetrahedral  rhomboidal  form,  and  of  a  ytU 
low-green  colour;  the  lateral  faces  of  which  formed  an 
angle  of  115  and  65  degrees,  frequently  with  a  trun- 
cated extremity,  and  always  with  an  angle  of  132  de- 
grees inclination  towards  the  terminating  face.  This  re- 
sult proves,  that  this  salt  can  form  more  easily  into  regu- 
lar crystals  by  cooling  than  by  slow  evaporation.  All  the 
crystals  collected,  having  been  washed  with  water,  were^ 
dissolved  again  ;  and  the  separation  of  the  oxyd  of  nickel 
was  affected  by  the  carbonate  of  potash,  which  was 
boiled,  in  order  to  disengage  the  ammoniac. 

Both  in  order  to  obtain  this  oxyd  without  carbonic. 
acid,  and  to  judge  whether  it  was  freed  from  cobalt,  t 
dissolved  It  in  nitric  acid,  and  afterwards  heated  it  with 
ammoniac,  in  the  manner  that  has  already  been  several 
tiroes  mentioned.  I  evaporated  to  dryness  the  fine  blue 
liquor  that  had  been  separated  by  filtration  from  a  re* 
siduum  of  five  grains,'whicb  comported  itself  like  an  im- 
pure oxyd  of  cobalt.  After  another  soFution,  there  was* 
deposited  an  oxyd  of  a  beautiful  .light  green  colour, 
which,  baying  been  washed  and  dried,  weighed  half  an 
ounce.  The  litjuor  which  passed  through  the  filtre  was 
^alyzed  by  pure  carbonate  of  potash  at  the  heat  of 
l>oiling  water,  which  gave  still  170  grains  of  oxyd  of 
nickel,  containing  carbonic  acid,  and  of  a  pale  green  . 
colour.  I  dissolved  a  small  quantity  of  it  in  muriatic 
^id,  and  poured  some  of  the  solution  upon  paper.  On 
heating  it  afterwards,  the  spot  became  yellow,  inclining 
'>utvery  little  to  green.  But  the  oxyd  of  nickel,  which 
bad  separated  spontaneously  during  the  evaporation,  was 
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dissolved  with  a  disengagement  of  much  oxygenated  mu- 
riatic acid,  and,  poured  upon  paper^  ii  exhibited^  after 
having  been  heated,  the  colour. of  a  highly-satdrated 
sympathetic  ink  of  cobalt ;  whence  it  follows,  that  it 
was  richer  in  cobalt  than  that  collected  from  the  preci- 
pitation. 

>  The  oxyds  collected  in  both  ways  dissolved  in  the  ni- 
tric and  sulphuric  acids,  after  having  become  grey,  a 
phenomenon  which  I  have  mentioned  elsewhere.  I  ioia- 
gined  that  this  proceeded  frOm  the  circumstance,  diat  the 
oxyd  of  nickel  had  perhaps  been  dissolved  the  first,  and 
that  the  oxyd  of  cobalt  bad,  at  least  for  the  greater  part, 
remained  the  last;  which  however  was  not  con&rmed  by 
the  experiments  made  on  this  subject.  Heated  to  a  slight 
redness,  these  oxyds  changed  their  colour  to  a  blackish 
grey,  and  tl»en,  as  also  by  the  addition  df  sulphuric  acid, 
there  was  disengaged  from  the  .residuum  obtained  by  eva- 
poration nitrous  acid,  whic4i  was  also  separated  from  it 
by  the  addition  of  an  alkaline  ley  ;  for  the  rest,  it  com- 
ported itself  with  ammoniac,  &c.  in  the  manner  which  I 
have  already  indicated. 

Froni  what  has  hitherto  been  said  it  results : 

a.  That  the  sulphates  and  nitrates  of  ammoniacal  nickel, 
extracted  from  the  cobalt  ore,  always  retain  still  cobalt 
in  their  composition,  and  it  is  impossible,  according  to 
the  process  of  Hermstaedt,  modified  in  the  manner 
above  mentioned,  to  obtain  the  oxyd  of  nickel  without 
admixture  of  cobalt. 

b.  On  partially  decomposing  the  nitrate  of  ammoniacal 
cobalt  by  evaporation,  we  obtain  an  oxyd  of  nickel  very 
rich  in  cobalt,  which  contains  nitric  acid ;  and  the  oxyd 
of  nickel  which  is  found  in  this  salt,  not  yet  decomposed, 
contains  a  much  smaller  quantity  of  cobalt. 

B.  Doctor 
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B«  Doctor  Seh{ft8abert  bas  indtcated  (TromBdlorfV 
Journal  of  Pbarniacy^  vol.  II  No.  8,  fv.  6#.)  a  proocia 
forobtainit^  an  oxyd  of  pore  nickel ;  which  coDtiyta  i» 
dissolving  the  metal  of  nicfcel  mixed  mrith  cobalt/  or  vm 
exyd  already  disengaged  from  the  other  substaoooB  in  ni^ 
trie  acid,  precipitating  it  by  carbonate  of  potash,  ami 
heating  it  to  whiteness  after  the  washing  and  denccatioBw 
In  t|)ia  manner  he  always  obtained  a  yellow  oxyd  upon 
which  be  afterwards  boiled  pretty  strong  solpfaiiric  acidyr 
which  gave  him  a  solution  of  nickel  of  a  grass«green  com 
lour,  whilst  the  oxyd  of  cobalt  presented  itself  as  a  ren^ 
duuoi  of  a  yellow  colour.     I)e  proved  the  purity  of  the^ 

* 

sulphate  of  nickel  prepared  in  ^  this  manner  by  tbe  pro** 
peity  which  ammoniac  possessed  of  precifpitaiing  it"  of  m 
Kgbt  green,  .aiid,  added  in  excess,  of  redissolving  it  witk 
a  fine  dark  blue  .colour.  •  Thift  argament  will  appear  iiH' 
^flieieot  to  whoever  knows  jtbat  the  oxyd  of  nickel^ 
mixed  even  with  several  hundreditlir  parts  of  bddnilt,  ne« 
▼ertheless  experiences  no  sensible  change  of  coiourinvitis 
precipitates,  nor  in  its  solution  with  ammoniac^  Besides^ 
the  want  of  an  indication  of  Ihe  means  whereby  hecon*' 
vitKed  himself  that  the  oxyd  obtained  as  residmim  froA 
die  solu|;ion  in  sulphuric  acid  was  really  an  oxyd  of  oo<^ 
bait;  the  vague  direction  to  best  the  oxyd  compose^ 
without  the -least  instruction  respecting  the  degree  of 
heat  to  be  applied,  the  uncertainty  which  be  leanres  widai 
regard  to  the  strength  of  the  sulphuric  acid  that  is  to  b^ 
used ;  all  these  circumstances  create  a  doubt  respecting 
t6e  accuracy  of  the  process  indicated,  which  the  follow* 
ing  experiments  noay  be  able  to  clear  up« 

t.  A  portion  of  the  carbonic  oxyd  of  nickel,  A  4v  wa« 
exposed  for  the  space  of  an  boor  to  an  intense  red  hea^ 
dmost  raised  to  the  white.  The  oxyd,  whilst  still  hofy 
VM  of  a  brownish  yellow;  after  cooling  it  assumed  w 
ypey  colour,  inclining  to  the  yellow,  but  not  yellow.    Th* 
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oHyA  bf  nickel  obtadned  by  eyaporation  A  4,  baying  beet 
treated  in  the  same  tnann^r,  was  still  a  little  more  gre/. 
tban  the  preceding.  The  carbomc  oxyd  of  nic'kel  waA 
again  exposed  for  half  an  hour  longer  to  a  degree  of  heat 
wised  to  whiteness :  whilst  still  hot^,  it  was  yellow,  ia«^ 
dining  to  brown ;  but  when  cold  it  was  grey,  iucliniog) 
to  a  brownkH  yellow/ 

a.  Thirty  grains  o£  this  oxyd,  heated  to  redness,  were 
put  to  digest  for  some  hours  with  ninety  grains  of  pure 
sulphuric  acid/of  1,860  specific  weight.  Having  after*^ 
wards  been  heated,  the  mass  itnoiediktely  puffed  up  with 
a  sound-  of  explosion,  and  presented  a  yellow  substance, 
iticiining  to  the  greenl  B]i  means  of  ebullition  witjb  half 
an  ounce  of  water.it  was  dissolved,  excepting  a  grain  of 
powder,  of  a  yellow-grey  diiloiir,  Which'appeared  tobe 
an  oxyd  of  nickel,  mixed*  with  cobalt,  together  with  a 
sli^  quantity  of  dross.  I  obtained  precisely  the  same 
neJBuh^  with  the  same  phenomena,  pn  heating  a  second 
time  in  the  same  manner,  and  with  ninety  grains  of  con«  ^ 
ceritrated  sulphuric  adtd^  thirty-five  grains  of  oxyd  of 
nickd,  which  I  had  obtained  by  heating^briskly  to  red* 
ness  sixty  grains  of  ammohiacal  nitrate  df  nijdEel,  pre* 
paced  by  evaporation;  JBy  heating  the  same  oxyd  eve6 
to  whiteness,  under  the  bellows,  for  the  space  of  half  an 
hour^  I  did  not  obtain  a  yellow  mass,  but  one  of  a«yel« 
lowish  gvey,  inclining  a  little  to  the  gteen,  which  com- 
pcfrted  itself  with  tiie  suljihurie  acid  in  the  manner  I  have 
ajready  specified. 

3.  I  then  repeated  the  experiment  •  with  dflutesal-' 
pburicacid:  16agrains  of  carbonic :oxydo.ffiickel,  wfaicb 
Imd  \f>t€li  (k^cipitated  from  several  solutions,  weipe  ex-* 
posed,  far  the  space  of  half  an  hour  under  tbq  belbw^ 
to  tb^  moat  intense  white  beat,  after  iwhich  they  stifl 
wei^ied  seventy-five  grains.  This  substance^  was  hec« 
and:  tbe«e  of  a  g(»fiDisfa  ydloiv,  and  of  n  biiueilkgngQ    i 
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tt^tbe  points  ^of* contact  with  the'crucible;  being  pul- 
vfrized,  it  yielded  ia'poitder  of  a  bl8ckiib<^|^y«     It  was 
nlixed  with  a  drachm  of  sulphuric  acid,  diluted  with  five 
Robins  of  water :  immediately  a  brisk  disengagement 
ol  gas  took  pl^ce,  and,  on  afterwarcls.  beating  this  mix* 
tire,  a  smell  of  hydrogene  ga9  was  evidently  percepti* 
Ue     After,  sufficient  ebullition,  some  more  water  was 
added,  .and  the  solution  was  poured  off  clear.     Tbe  resi^ 
dunm  was  heated  again  with  dilute  sulphuric  acid ;  this 
yielded  them  ten  grains  of  a  residuum  which  was  nodiing 
kss  than  oxyd  of  cobalt,  but  an  oxyd  of  nickel  mixed 
iftth  cobalt,  as  was  proved  by  its  solution  in  the  acids  . 
Jstd  ammoo(iite.     The  two  preceding  solutions  were  ana« 
Jized,;each' separately,  by  pisre  pfotasb,  and  the  preeiT 
]|^ate:was  beside^  heated  with  an  ^excess  of  potash,  and 
afterwards  washed  and  dried.    On  being  examined,  eachr 
of  these  paecipit^tes  presented  cobalt,  which  was  always 
fotind  more' pure  in  that  of  the  first  solution ;  for  the  sor 
Motion  in  muriatic  acid,  being  poured  upon  paper  and 
bleated,  inclined  sensibly  to  the  yellowy  whilst  the  preci* 
pitate  of  the  second  solution  gave  a  pure  light  green 
tinge,    it  is  astonishing  that  the  precipitate  of  tbe  first 
s^lotioii:  yielded  'nQK)re  oxygenated  muriatic  aci<l  tbaa 
t|at  of  ttee  second.  ^ 

The  eiperiments  which  I  have  recorded,  and  other  si-^ 
milar  ones,  of  which  I  have  made  no  mention^  prove : 

A.  Tbs^t  the  oxyd  of  nickel,  hei^d  getitly  or  violently, 
does  not  assume  the  yellow  colour ;  and  that,  if  this  co* 
*l^r-bas  beei}  observed  by  M.  Sctinaubert,  it  must  have 
^dM|)^ded  iSkhet  upon  a  certain  proportion  of  the  ele* 
aailnts  which  entered  into  the  composition  of  the  oxyd, 
or\ perhaps  upon  the  admixture  of  a  small  quantity  of 

tei^ic.  . 

•  B.  That  we  cannot,  by  means  of  M.  Schnaubert*s  pro- 
cess 'obtain  ao  oxyd  of  niekel  exempt.fFom  cobalt,  as  it 
i; . .     ;  L  s  does 
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do^  not  even  affect  a  perling  ef  the  t#o  4ixydt  tuffid^ 
endy  complete  to'  be  besrible  to  tbe  eye« 

C.  I  pass  over  in  silence  several  experioienttt  which  I 
)iave  made,  in  order  to  discover  a  certain  ati4  «eeu)rate 
method  of  e^iecting  this  separation,;  because  ifaey  have 
not  led  me  to  the  desired  end,  nor  presented  any  other 
interesting  phenomenon.  They  priftcipally  tedded^  to 
dlsapver.  an  acid  which,  with  one  of  the  oxyd%  should 
Ibrm  an  insoluble  salt,  and  with  the  other  »  idh  of  ea^ 
aolution^  I  was  therefore  obliged  to  return  to  the  pjrov 
pess  indicated  A  4,  which  conrists  id  a  partial  dec^oopo* 
isition  of  the  ammoniacal  nitrate  of  nickel ;  for  thlit  wliieb 
has  been  proposed  by  Lehmann,  (Cadmielogia,  Part  IL 
P9g^  UX),j  pf /using  from  fifteen  to  twenty  times,,  to  in*, 
pipient  vitrification,  the  nickel  mixed  with<:obalt,  in  orr 
4er  tp  scorify  the  whole  of  the  cobalt;'  aif  also  that  indi# 
cated  by  Bergman,  (OposcuL  Phy&io.-&.  ClKm.  voL  IL 
p..  246-^24St,)  of  repeating  the  fusion  three  or  four  timet 
with  from  eight  to  twelve  times  as  mu<:h  pure  nitre^ 
were  top  laborious  aud  expensive.  I  therefore  repeat'- 
fsdly  heated  the  o^cyd  of  nickel,  which  had  been  separ 
rat^d  by  toe^ns  of  the  carbonate  of  potash  from  the  tri» 
pie  s^tlt  nol;  dissolved  by  the  first  efaporation,  iii  siicb 
a  manner,  that  after  having  dissolved  it  in  nitric  acid,  I 
had  recourse  to  ammoniac  and  to  evaporation,  as  I  have 
indicated  above*  lu  this  planner  1  finally  obtained,  cola* 
j]]etely  free  from  cobalt,  the  oxyd  separated  by  the  pot* 
ash  from  tb§  triple. s^lt,  which  bad  been  dissolved  agahi 
after  tt|d  evaporation  :  this  oxyd  h^d  the  propertied  iq^ 
dicated  in  a  memoir  printed  in  the  second  volume  of  tba 
phemical  Joiirnal,  published  at  Berlin  by  Buchhql% 
Crell,  Hermstadt,  &p«, 

The  oxyd  which  had  been  separated  by  evaporation 
f)?o|ii  the  nitrate  of  ammoniacal  nickel,  was,  in  the  last 
op^attoo,  already  ^wt$  fr&^  fxom  ^ob^tj  ii;  only  Qon« 
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tMAtd  Still,  ••  faiw  been  observed,  «  small  quantity  of  ni« 
trie  acid.  The  oxyd  of  nickel  which,  after  having  been 
left  naked  by  evaporation,  still  contains  cobalt,,  is  natu* 
lally  susceptible* of  undergoing  the  same  operation  anew. 
This  method  may  be  employed  till  farther  researches 
have  maclie  us  acquainted  with  one  more  expeditious ;  for 
it  is  attended  with  no  considerable  expense,  since,  by 
araans  of  pcukaahj  we  may  perform  in  a  retort  the  evapo* 
ation  of  the  ammoniacal  nickel,  as  also  the  subsequent 
decomposition  of  the  triple  salt,  and  thus  obtain  the  am- 
moniac for  other  uses;  as  we  may  also,  in  operations  on  a 
large  scale,  obtain  a  part  of  the  nitre  from  the  last  ope- 
ntion,  by  the  evaporation  of  the  *Water  of  lixiviation. 


JSxtract  of  a  Memoir  an  Milk.    By  M.  Tubnardl. 
From  the  BullIbtin  des  SciBHCESi 


In 


a  memoir,  which  I  read  to  the  Pbilomathic  Society 
in  Priarial,  year  12,  I  have  shewn  that  milk  always  con- 
tains free  acetous  acid  in  greater  or  less  quantity.  At 
the  same  period  Messrs.  Fourcroy  and  Vauquelin  found  , 
ibat  it  contained » also  phosphate  of  ^inagnesia,  and  bor 
sides,  that  the  lactic  acid  of  Scheele,  or  that  which  is 
extracted  from  the  serum  of  milk  spontaneously  coagu- 
lated, was  itself,  nothing  else  than  the  acid  of  vinegar, 
fomhined  with  an  animal  matter.  In  the  present  state  of 
the  science*  therefore,  milk  is  to  be  considered  as  a  com- 
pounds  1,  of  water n  2,  of  acetous  acid;  3,  of  cheesy 
Quitter^  4,  of  butyraceous  matter;  5,  of  sugar  of  milk; 
%  q[  extractive  matter ;  7,  of  muriate  of  soda  and  of 
potash  ;  8,  of  sulpiiate  of  potash ;  9,  of  phosphate  of 
lime ;  X0»  of  phosphate  of  magnesia. 
.  Of.  tliese  elevep  matters  there  is  one  which  I  particu^ 
}arly  examiped  some  months  ago,  namely,  the  cream*    It 
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was  my  wish  to  determine , what  th^  6ii«nitan6e8  wer0 
which  operated  in  its  sepa^atiuD,  and.  especially' in  iu 
tran&form|Uion  inio  butter. 

I  had  already  observed  that  milk  coagulated  equally 
well  iu  close  vessels  as  in  open  ones  i  I  knew  that  in  this 
decoiQiposition  no  gas,  was  disengaged,  and  that,  in  order 
to  produce  it  rapidly,  it  was  sufficient  to  raise  the  tepi* 
peraiure  Co  between  20*"  to  40^.     I  tber^ore  considered 
H  as  demonstrated,  that  the  atr  contributed  neither  to  the 
formation  nor  to  the  separation  of  the  cream,  and.  that  it 
existed  ready  formed  in  the  milk ;  but  it  still  remained 
for  me  to  ascertain  the  principles  which  entered  into  it^ 
composition.     Persuaded,  from  different  obsenrntions  of 
my  own,  that  it  was  nothing  else  than  aji  intimate  mix- 
ture of  butter,  cheese,  and  serum ;  in  order  completely 
to  ascertain  this  point,  I  filled  a  quart  bottle,  almost  up 
to  th0  neck,  with  fresh.creaniyand  displsji^^  tl^  air  which 
remained  in  it  with  carbonic  acid ;  having  then  corked  it 
well,  I  shook  it  strongly  in  every  direction  for  tb6  'space 
of  half  an  hour ;  at  the  end  ,of  this  time  the  mattery  ha- 
ving  become  very  thick,  and  adhering  strongly  to  the 
sides  of  the  bottle,  detached  itself  gradually  from  them^ 
and  was  soon  after  converted  into  a  white  liquid,  in  the 
middle 'x>f  which  floated  a  yellow  lump  of  excellent  but* 
ter.     The  butter  consequently  exists  in  the  milk  ;  it  is 
separated  from  tt  when  the  milk,  deprived  of  the  vital ' 
action,  is  left  to  itself;  then,  either  by.  the  fbrniatton:  of 
an  acid,  which  would  undoubtedly  be  owing  to '  tite  de^ 
composition  of  the  extractive  matter,  or  perhaps  by  the 
specific  weight  of  the  butyraceous  matter,  being,  inferior 
to  that  of  the  cheesy  'matter,  (for  almost  the  very  ita^o* 
^ment  the  milk  is  received  into  a  vessel  the  1>«tyraoeou8 
matter  begins  to  separate) ;  the  milk  in  deiompckcd,  th^ 
cream  floats  at  top,,  and  from  the  latter,  by  Inction,  tfad 
especially  by  the  aid  of  a  temperatare  between  fifteea 
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to  twenty  degress^  we  obtain  butter  and  butter-miilt ; 
tbat.is  to  say,  a  very  mild  white  liquor,  which  is  nothing 
else  than  semm  holding  in  suspenaion  butter  and  cbefsse 
in  a  very  highly  divided  state ;  but  the  bolter  thus  ob- 
tained is  not  pure.  It  still  contains  cheesy  matter,  some- 
times even  to  the  amount  of  a  sixth  of  its  weight.  This  is 
the  reason  why  it  so  soon  turns  rancid,  especially  In  sum- 
mer ;  when,  therefore,  this  matter  is  separated  from  it  by 
melting,  it  acquires  the  property  for  keeping  for  a  long 
time»  In  undergoing  this  fusion,  indeed,  it  acquires  an 
acrimony  which  greatly  limits  its  utility^  so  as  to  admit 
only  of  its  employttient  in  frying;  but  this  disadvantage 
would'  be  remedied  if  the  temperature  were  much  less 
elevated.  This  was. first  observed  by  Clouet;  and  ac- 
cordingly, in  order  to  purify  the  butter,  or  to  separate 
die  cheesy  matter  from  it,  without  giving  it  a  bad  taste^ 
the  following  proems  must  be  followed. 

I.  Fusie  it  on  the  water«bath,  or  in  a  heat  of  66*  Reaum, 
at  most ;  Sf,  keep  it  melted  till  the  cheesy  niatter  is  c;ol- 
lected  in  white  flakes  at  the  bottom  of  the  vessel,  and  the* 
supernatant  liquor  is  clear;  3,  decant  it,  or  pass  it 
through  a  linen  cloth;  4,  cool  it  in  a  mixture  of  equal 
^rts. of  pounded  ice  and  seal-salt^  or,  where  ice  cannot  be 
procured,  in  spring  water,  using  vessels  of  great  width 
and  little  depth.  Without  this  precaution  the  butter 
wtfuld  become  clotted  and  crystallize^  jand  then  it  would 
no  longer  bfe  fit  for  the  use  of  the  table.  Moreover,  the 
parts  being 'thus  brought  into  closer  contact,  rei^ist  the 
action  of  the  air  much  better ;  for  the  same  reason  <alsa 
ikt  pot  which  contains  it  ought  to  be  accurately  closed^ 
«nd  placed  in  a  cdol  cellar ;  by  these  means  the  butter 
Ibay  be.kept  for  six  months  and  more,  and  at  the  end  of 
Him  tijme  may  bemused,  especially  the  sec9nd  layer,  al- 
most like  fresh  butter.     It  is  even  possible  to  give  this 
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ifieked  butter  almost  atl  the  appearance  of  freah  batter 
by  beating  it  ap  with  a  sixth  of  its  weigbl  of  cbeesy  mat* 
ter;  and  iraDcid  butter  may  likewise  be  remiered  omeh 
more  palatable  by  melting  and  heating  it  according  to 
the  iirocess  which  I  have  just  described. 
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(Continued  from  Vol.  VII.  Page  480.) 

aJ  OHV  Syed9,  of  Fountain  Stairs,  Rotberbitfae  WaV^  m 
the  county  of  Surrey^  Maibematicai  Instnmstiit^maker^ 
for  a  steering  amplitude,  or  axiffAuth-coaipass  and  scaler 
for  finding  and  working  courses  of  ships. 
Dated  October  7,  1805. 

Daniel  DfisORMBAtx,  of  Bairking,  in  the  county  of 
Essex,  Surgeon  and  Apothecary,  and  Samuel  Hdtch*^ 
lifOg,  6t  Ilford/  in  the  said  parish  of  Barking,  Weav^; 
for  certain  improvemefits  in  the  niaking  and  manulic* 
tttring  of  wax,  spermaceti,  and  taHow  candles. 
Daied  October  22,  1S05. 

Richard  Kentish,  late  Captain  in  the  Cambridge* 
shire  Militia,  but  now  of  Birmingham,  in  the  county  of 
Warwi^,  Esq. ;  for  an  armour-waistcoat,  which  is  a  sarc[ 
defence  against  the  bayonet,  sword,  pike^  or  any  pointed 
inBtrument,  and  in  many  instances  may  proretit  the 
wound  from  a  musket-ball.     Dated  October  SO,  1805. 

JosBjra  Huddakt,  of  Highbury-Terrace,  in  dw  parish 
of  Islington,  in  the  county  of  Middiesea  ;*  for  sundry  ne# 
improvements  in  the  manufsctiire  of  large  caU^  aaA 
cordage  in  general.  -  Dated  October  30,  1805« 

Samuel  Miller^  of  Gresse-street,  in  the  Paridh  of 
Sasnt  Pancras,  in  the  county  of  Middlesex,  Engineer  a 
for  certain  iinproven^ents  on  steam-«nginea. 
Dated  October  30,  1805. 


>  ,  til  *  '    '  ■ 

tHB 

HEPERTORY 

of  ' 

ARTS,  MANUFACTURES, 

AND 

AGRICULTURE* 


NaXLIV.  SECOND  SERIES.  Jan.  1806. 


SpefijUatian  of  the  Patent  granted  t#  William  Dbve- 
AMxXf  of  BUtckmaUj  in  ike  Comty  of  Midiksexj  En^ 
gineer;  for  etvtam  Improvements  on  the  Sttam^Engine. 

Dated  August  9^  1&6£. 

With  a  Plate. 

JL  O  all  to  whom  these  preseats  shall  cobae^  &o. 
Now  KNOW  YE,  that  in  couipliauce  mth  the  said  proviso'; 
I  the  said  Wiltifisa  DevercU  do  heveby  declare,  tb»t  my 
nid  iavcntfion  is  destcribed  in  the  drawings  hereuoto  an- 
nexed,  and  Ihe  following  description  thereof;  that  is  to 
9ay:  Fivst,  the  mannier  and  form  of  eoQstmctiftg  the 
fire-plaee^  oi^,  in  other  wotds^  using  iron  for  the  boiler 
to  Uy  on  ipatead  of  bricks  work  or  other  composition. 
fiec(M)dly^  the  loanner  and  way  of  using  the  steam. 
Thirdly^  my  i»^ovement  ea  the  cold  liquor  piimp. 
These  are  my  improvements,  which  I  proceed  to  describe 
u  follows. 

First,  Fig.  I,  (Plate  IV.)  the  steam*boi|er.  AAA,  tfaref 
iron  eyUnders^  used  instead  of  brick«work :  all  these  cy« 
huders  are  to  be  full  of  water,  and  may  be  connected  to 
the  f^eam-boiler  as  shewn  at  B  B  JS^  or  in  any  other  way 
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most  convenient.  ^  These  cylinders  may  be  made  to  an^ 
swer  any  "shaped  boiler,  and  they  can  be  cleaned  easily 
out,  by  taking  off  the  Hanches  at  C  C  C.  Instead  of  being 
in  three  detached  cylinders,  they  may  be  cast  whole,  or 
made  of  wrought  iron,  to  form  the  fire-place,  but  which 
will  b^  attended  with  more  trouble,  and  such  cylinders 
or  cylinder  may  be  made  of  any  convenient  shape  or 
form  :  'these  cylinders,  may  also  be  used  to  a  very  great 
advantage  where  large  boilers  are  already  set ;  andi)eiDg 
applied  to  engines  of  various  powers,  will  with  the  same 
fuel  be  capable  of  doing'considerable  more  work  with  the 
steam  arising  therefrom.  In  the  present  mode  of  setting 
boilers^  the  brick-work  underneath  them  is  attended  with 
frequent  repairs,  owing  to  the  action  of  the  fire  upon 
them;  nor  is  this  expense  the  only  inconvenience  at* 
teridant  upon  them,  the  whole  concern  is  for  the  time 
they  are  repairing  wholly  stopped  :  in  short,  thesis  cylin- 
ders may  be  set  to  advantage  under  boilers  or  copper^ 
of  any  description. 
*   Fig.  2' is  a  section  of  Fig.  1. 

Fig.  3  the  end-view  of  Fig,  6.  When  the  steam  comes 
from  the  steam-boiler  it  will  enter  the  cylinder  A^  Fig.  3; 
by  means  of  a  valve  or  cock  opening  it  will  press  the  pis- 
ton  down  from  A  to  B,  in  Fig.  6 ;  it  will  then  enter  Fig.  4»» 
which  is  an  end-view  of  the  steam  vessel  at  the  end  of  the 
stroke,  which  will  be  full  of  steam,  of  about  eighteen 
pounds  density,  filled  from  the  steam-boiler  Fig.  I  ;  but 
Fig.  4  will  be  alternately  hereafter  supplied  from  Fig.  6, 
and  Fig.  7  will  be  supplied  from  Fig.  4.  At  the  same 
tiftie  a^  the  piston  in  Fig.  6  begins  to  descend,  so  will  the 
piston  in  Fig.  7 ;  for  Fig.  4  will  supply  Fig.  5,  which  is 
an  eod-view  of  Fig.  7,  with  steam,  at  the  same  time  as 
Fig.  6  receives  the  steam  fro;n  the  boiler.  By  so  doing 
the  two  pistons  .will  work  alternately  to,  and  again,  by 

means 
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neans  of  valves  or  cocks  opening  and  shutting  as  in  the 
eoromon  engines.  Fig.  4  may  be  twenty-six  times  the 
contents  of  the  cylinder  Fig.  6  ;  the  larger  it  is,  the  mor^ 
legular^the  pressure  will  be  on  the  piston.  If  the  steam 
be  of  fifty-four  pounds  density  in  the  boiler,  the  dif- 
ference of  the  two  working  cylinders  may  be  as  pne  to 
three;  for,  as  three  times  eighteen  are  fifty-four,  the 
smaller  one  will  supply  the  larger  one  with  steam  of 
eighteen  pounds  density,  or  thereabouts ;  but  the  den- 
sity may  be  varied,  if  thought  proper,  but  I  conceive 
the  above  proportions  to  answer  the  purpose  best. 

My  improvement  here  is,  that  of  the  steam  going  from 
Fig.  6  to  Fig.  4,  and  then  from  Fig.  4  to  Fig.  7,  from 
which  it  is  condensed.  By  this  means  the  engine  will  bie 
so  regular  io  its  operations,  that  it  will  work  pumps  or 
any  other  machinery.  The  steam  in  the  boiler^  Fig.  1, 
being  fifty-four  pounds  density,  the  cylinder.  Fig.  &,  at 
the  end  of  the  stroke,  will  be  full  of  steam  of  the  same, 
or  nearly  the  same,  density,  and  Fig.  4,  being  full  of 
steam,  of  eighteen  pounds  density,  or  thereabouts,  the 
communication  being  open  between  Fig.  6  and  Fig.  4, 
the  steam  in  each  of  these  will  be  twenty  pounds  density, 
little  more  or  less  ;  but  at  the  end  of  each  stroke  of  the 
pistons,  before  the  opening  is  made  between  Fig.  6  and 
Fig«  4,  the  steam  will  be  in  Fig.  6  fifty-four  pounds,  den- 
sity, or  thereabouts ;  in  Fig.  4  eighteen  pounds  density, 
more  or  less;  and  also  in  Fig.  7  eighteen  pounds  density, 
little  more  or  less;  therefore  the  medium  pressure  on  the 
piston  Fig«  6  will  be  thirty-five  pounds,  little  more  or 
\ts&y  on  the  inch ;  for  the  re-action  will  be  at  the  begin- 
nlng  of  the  stroke  aboqt  twenty  pounds  on  the  inch,  and 
at  the  end  about  eight  pounds  depsity.  The  medium 
pressure  of  the  steam  on  the  piston.  Fig.  7,  will  be  about 
nineteen  pounds  on  the  inch,  for  at  the  begiiining.  of  the 
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flroke  the  presgurte  wiU  be  about  twenty  |K>u4ds  on  the 
inch,  at  the  end  of  the  stroke  it  will  be  about  figfateen 
pounds  pressure ;  if  the  steam^vessel,  Fig.  4,  be  inad^ 
'  larger,  the  difference  at  each  end  of,  the  stroke  will  not 
be  so  great :  were  the  steao)  let  out  at  fifty- four  pound)} 
density  to  the  open  air  from  the  cylinder  Fig.  f»^  there 
would  be  but  thirty-nine  ppmuls  upon  the  ineh|  for  ^ 
atmosphere  re-acting  a$  a  spring  of  ^fleen  pounds,  oc 
fiearly  so^  upon  the  inch,  leaves  thirty-nine  pounds,  ec 
thereabouts.  By  letting  the  steam  pass  from  Fig.  ^  Iq 
the  steam^vessel  Fig.  4,  instead  of  letting  it  x)ut  to  tbt 
vptm  air,  it  loses  four  pounds,  or  nearly  so^  on  the  inch, 
but  it  gains  d»  a  piston,  thii^ee  lintes  as  l^rge,  about 
twelve  pounds  on  the  inch,  and  there  beiiig  but  half  the 
iteam  to  condense,  as  in  the  eommon  wayv  there  wiU  be 
f,  gain  of  considerable  valoe.  If  the  fnetion  of  the  pisto*! 
be  nine  pooncb  on  the  inch  in  the  small  cylinder  Fig.  6, 
there  will  be  but  thiipty  pounds  on  the  inch  in  n^al 
power,  or  nearly  so,  wJien  the  larger  one  will  work  abo^ 
twelve  pounds  fipon  the  inch  neat  power.  The  lAeann** 
vessel  will  be  best  made  of  wood,  tbat  tile  steam  iMiy  IM^ 
eondeuse  $  or  it  may  be  iHade  of  mttal,  but  ^od  is  pre^ 
ferable;  and  it  ma^  be  made  of  what  figure  or  ^bape  tbftt 
^  inay  be  found  most  conv^ient  The  stef^ttrvessel  has  a 
I  valve  placed  in  some  convenient  part  fb<r  r^nlating  the 
*  ateam.  The  two  piston^-rdds  may  both  b^  connected  ta 
the  one  tod  of  the  beasA ;  the  large  cylinder  shouM  bd 
ehorter  than  the  )sn9aU  o^e^  o^  agreeable  to  that  wliieb  il 
;  f  xed  ficanest  tbe  end  of  the  beMi.  Tlie  cylinders  nft|  \ 
j  also  be  placed  in  tbe  s«eam-ir^sel  Fip  4,  or  in  the  ateaia-: 
boiler  Fig.  1,  or  in  any  other  plaice  that  may  be  most 
conventeM.  •  If  tbe  krge  cylinder  or  piston,  or  alr-pumpi 
condeneer  or  coldlkjnor^wmp)  ^bouM  be  ont^etdefi 
ihe  ami^U  pistdn  may  atM  bt  worked  by  disenga^Hg  fbe 
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large  piston  from,  the  b^am ;  on  the  other  hf^nd^  if  the 
imailer  pisMi  be  out  of  order,  tlie  large  one  wmy  vtiU  be 
worked  by  disengaging  the  atnaUer* 

pig.  6y  a  section  of  the  icoid  li<|iior-punlp.   A,  tlw  pis- 
ton.    B,  (lie  rod.     C,  where  the  rod  is  made  fast  to  the 
piston  A.     D,  the  pump)  barrel,  or  cylinder.     £,  the 
feedrpip#»  Fy  the  under  vdve.    G,  the  delivering- yalve'i 
Pi  ^  delivering-pipei    1 1,  the  packing  ronvd  tbe  pi§- 
ton*    |LK>  two  bplts,  (o$  screwing  down  the  pacicuigj. 
jp  L|  a  placse  fpr  oil  or  water  to  keep  the  air  frooi  passing 
by  the  piston.   M,  a  pin  to  take  oati  to  let  ivater  tbriMigh  ( 
(tke  piston  into  the  pump  ^barrel  to  displace  the  fir.    N,  % 
bally  ^^^  is  Hfied  and  let  down  by  a  ama}!  duiin  iiiadi» 
fast  to  the  pin  O.  This  ball  is  kept  offfiiom  its  seat  by  tbt 
small  cfaam  fastened  to  tbe  pin  O^  so  that  all  gravel  ani 
land  shall  h\\  intp  tbe  cistern  Q;  ^nd  whren  ^km  dsieim 
Q  is  fall,  the  ball  N  is  let  down,  and  the  v^ve  R  is  tiftet 
ep  by  the  line  at  S,  through  which  the  gravrtor  sand  or 
any  other  rubbishi  will  fall  out    Tbe  valre  R  tben  muat 
be  let  down,  and  the  baH  N,  lifted.    Bat  this  may  be 
done  in  many  other  ways.    The  barrel  D  may  be  rounds 
or  square^  ot  ova),  or  any  figure  that  is  thought  proper, 
as  well  as  die  piston  A,  which  also  may  b^  made  solid 
The  water  niay  be  deltfered  through  valves  at  TT,  ani 
tile  same  feed-pipe  will  snpply  two  pumps,  as  in  tile 
^mpion  way.    The  water  may  be  delivered  at  W^  er  . 
St  what  height  in  the  main  it  will  be  necessary. 

Fig.  9,  a  double  pomp  on  the  same  principle,  bat  no 
vilves  cnr  pipes  shewn.  Each  of  rtiese  pumps  will  mate 
^r  vacuum  according  to  the  size  of  the  piiton  and 
ieagth  of  the  stroke. 

In  witness  whereof,  &g« 
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"Sfpecificatum  ojiht  Patent  granted  to  Arthur  Woolf,  ^ 
Wbod'Streetf  Spa-fields^  in  the  Coulnty  of  Middlesex^ 
flngineeri  for  certaifi  Improvements  in  Steam^JEnghes. 

Dated  July  2,  1805. 

X  O  all  to  whoni  tbese  presents  shall  come^  &o. 
Now  KNOW  V^^  that  in  compliance  with  the  said  proviso, 
I  the  said  Arthur  Woolf  do  hereby  describe  and  ascer- 
tain  the  nature  of  tny  said  invention,  and  the  manner  in 
which  the  same  is  to  be  performed,  a^  follows ;  that  is  to 
•say:  I  have  found  out  and  invented  a  contrivance  by 
wb«ph  f he  temperature  of  the  steam- vessel,  or  working 
cylindefof  a  steam*^engine,  or  of  the  steam-vessels  or^cy- 
linders  where  more  than  one  are  used,  may  be  raised  to 
lUiy  tequtred  temperature,  without  admitting  steam  from 
.the  boiler  into  any  surrounding  receptacle,  whetb^ 
•knpwQ  by  the-  nam^  of  a  stteatp'-pase  or  any  other  dieno- 
«iiina(ion;  that  is  to  sfiy,  instead  of  admitting  steam  of 
a 'high  temperature  into  subh  receptacle  or  $team-cas^, 
whi'ph  is  always  attended  with  a  risque  of  exptbsion,  prOf 
portioned  to  the  elasticity  of  the  steam  employed,  I  put 
jjnto  the  said;  surrounding  receptacle  or  case,  oil  or  the 
fat  of  aiiimals,  or  wa:!c,  or  other  substances  capable  of 
b^ing.melted  by  a  lower  temperature  than  the  beat  inr 
,  tended  to  be  employed,  and  of  bearing  that  heat  without 
being  concerted  into  vapour.  Or  I  put  into  the  said  case 
Of  eases  mercury,  or  mixtures  of  metals,  as  of  tin,  bis* 
BfUth,  and  lead,  capable  of  being  kept'  in  a  state  of  fu- 
iton  in  a  lower  temperature  than  that  intended  to  be  em« 
ployed  in  working  the  steam-engine;  and  I  so  form  the 
surrounding  case  or  cases  as  to  make  it  or  them  admit 
the  aforesaid  oil,  or  other  substance  employed,  to  come 
in  contact,  not  only  with  the  sides  of  the  steam-vessel  or 

vessels. 
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Tessels^  or  working-cylinder  or  cylinders^  but  also  with 
the  bottom  and  top  of  the  same,  so  that  the  wholi^  may 
be  as  much  as  possible  maintained  at  one  uniform  tem- 
perature, and  this  teihperature  I  keep  up  by  a  (ire  im- 
mediately under  or  round  the  case  or  cases  that  contain 
the  aforesaid  oil,  or  other  substance,  or  by  connecting 
the  said  case '  or  cases  with  a  separate  vessel  or  vessels 
kept  at  a  proper  temperature  filled  with  the  oil  or  other 
substance  made  use  of  as  aforesaid.  In  some  circum- 
stances, or  whenever  the  same  may  be  convenient  or  de- 
sirable, I  employ  the  fluid  metals,  or  mixtures  of  metals 
and  oil,  or  other  of  the  substances  before  enumerated,  at 
one  and  the  same  time  in  the  same  engine ;  that  is  to 
say,  in  the  part  of  the  case  or  vessel'exposed  to  the 
greatest  action  of  the  fire,  I  sometimes  have  the  aforesaid 
metals,  or  mixtures  of  metals ;  and  in  the  parts  less  ex<» 
posed  to  the  action  of  the  fire,  I  put  oil,  or  other  sub- 
stances capable  of  bearing  the  requisite  heat  without 
being  converted  into  vapour.  '  By  this  arrangement  and 
method  of  applying  the  sarroundiog  beat,  I  not  only  ob- 
viate the-neceissity  of  employing  steam  of  a  great  expan- 
sive force  round  the  steam^vessel  or  vessels,  or  the  work- 
ing-cylinder Or  cylinders,  as  already  mentioned,  to  main- 
tain them  at  the  temperature  required  ;  but  I  am  enabled 
to  obtain  from  steam,  of  a^  comparatively  low  tempera- 
ture, or  even  from  water  itself,  admitted  into  the  steam- 
vessel  OF  vessels,  all  the  effects  that  can  be  obtained  from 
steam  of  a  high  temperature,  without  any  of  the  risque 
with  which  the  production  of  the  latter  is  accompanied  ; 
not  only  to  the  boiler,  and  other  parts  of  the  machinery, 
but  even  to  the  lives  of  the  workmen.  For  such  low  steani 
or  even  water  (but  in  every  case  -steam  is  preferable) 
being  admitted  into  the  steam-vessel  or  vessels,  or  work- 
ing-cyliiider  or  cylinders^  kept  at  the  requisite  higbec ' 

temperature 
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temperature t>y  the  aLf^re-qsmtidHed  iBeatM,  irriH  theft  tie 
expanded  in  any  ratio  reqotiiedy  and  produce  ad  effect  in 
the  working  of  the  eogine,  which  oannol  otherwise  be 
obtained  but  at  a  greater  expetise  of  fvtel,  or  with  db^ 
ri«que  of  an  exptotion.  By  lUia  laeans  I  eiin  teaiie  Dae 
of  steam,  expanded  iu  any  reqtiirsd  ratidiy  ov  ^  aey  gfvtfa 
temperature^  wkbout  the  liecessiiy  of  ever  hatiHf  ^ 
steem  tfS  any  greater  ehksttcity  than  eqaai  to  the  pte99iiiM 
of  the  common  atovdsphere. 

Another  improrement,  which  I  maW  itie  of  in  fteafOH 

enginei,  eonaist^  in  a  method  of  pratentiegy  aa  OHidi  U 

possfbiei  the  passage  of  any  of  the  ateam  ftom  that  $id0 

of  the  piston  wbieh  is  acted  fq>OB  by  the  aidd  ateaoi  to 

the  Other  tide  which  is  open  to  the  co&deeaer  %  end  tbia  I 

effect  in  those  steam-engines  kn^wn  by  the  Hayieof  doa-* 

hie  engines,  by  employing  upon,  or  aoout  the  plHefH 

tnercury,  or  fluid  metal  ^ot  metals^  in  an  aliilade  eq«at 

to  the  pressui^  of  thC'  steam.    The  efficacy  of  Ais  ar^ 

rangement  will  appear  obvious  from  attendiog  to  what 

must  take  place  in  werking  soeh  a  piston.    Whea  the 

piston  is  ascending,  that  is,  when  the  steam  is  admitted 

below  the  piston,  the  space  on  its  other  side  bein^  open 

to  the  condenser,  the  steimi  endeavouring  to  pass  «p  the 

'side  of  the  piston,  2i  met,  and  effectually  prcv^iited  by 

the  column  of  metal  equal  or  snperior  ta  it  tn  preasuiei 

and  dni^ng  the  down  stroke  no  steam  can  p08sil:dy  pcss 

without  first  forcing  all  the  metal  through.     In  woriitng 

what  is  called  a  single  engine^  a  less  considerable  aldcude 

of  metal  is  required,  because  the  steam  always  acts  on  the 

upper  side  of  the  piston.     For  single  engines,  oil  or  wai^ 

or  fat  of  animals,  or  similar  substances,  in  sufficient  quariu 

tities,  will  answer  t^e  purpose,  if  another  improTement, 

which  constitutes  part  of  my  said  invention,  be  applied 

to  the  engine ;  namely,  to  take  care  that  in  either  the 

double 


r-- 


PaierAJbr  certmfi,  Tmpr&aemmis  m  Steam  Engines.   S9 

iJodrBU  or  single  engine  so  to  be  vrorked,  the  outlet  that 
coiiveyd  the  steam  to  the  condenser,  shall  be  so  posited, 
%nd  of  such  a  size,  that  the  ateftoi  may  pass  withoul 
forcing  before  it,  or  carrying  with  it,  any  of  the  metal    ' 
or  other  substance  eiliployed  that  may  have  passed  by 
the  piston ;  taking  care  at  the  same  time  to  provide  japo« 
ther  ejtit  for  the  metal  or  other  substance  collected  at  th6 
bottom'of  the  steam-vessel  or  wotking-ioylinder,  to  con- 
vey tbe  same  into  a  reservoir,  kept  at  a  proper  heat, 
nvbenceitls  tobe  conveyed  to  the  upper  side  of  the  piston 
by  a  small  ptitnp,  worked  by  the  engine,  or  by  any  othet 
contrivance.    In  order  that  the  fluid  metal  or  metals  used 
frith  tbe  piston  iq^ay  not  be  oxydated,  I  always  keep 
-Aome  oil,  or  other  proper  fluixl  substance,  on  its  surface, 
to  prevent  its  coming  in  contact  with  the  attAosphere  i 
and  to  prevent  tbe  necessity  of  employing  a  large  quan- 
tity of  fluid  metal,  I  get>erally  make  my  piston  of  the 
depth  of  the  column  required,  but  of  a  diameter  a  little 
less  than  the  steam-vessel  or  working- cylitidef,  excepting 
where  the  packing  or  other  fittingjs  necessary  to  be  ap- 
plied ;  so  that,  in  fact,  the  column  of  fluid  metal  forms 
only  a  thin  body  round  the  piston.     In  some  Cases,  I     / 
Ifaakea^ hollow  metallic  piston,  and  apply  an  altitude  of    1 
ftuid  metal  in  the  inside  of  the  same,  to  press  its  outside 
into  ceatftct  ^b  tbe  steam^vessel  or  wcMrking-cyiinder. 
It  may  be  ueOessiuy,  hbwevier,.vto  »tate,  that  in  applying^ 
my  improved  meidiod  of  keepiag  the  i^eam-yessels  of 
steam-engines  at  any  required  teotiperatiire  to  the  engine 
known  by  the  name  of  Savary's,  in  any  of  its  improved 
forms,  in  which  a  separate  condenser  has  been  intro* 
duced,  I  sonietimes  employ  oil  (or  any  other  substance 
lighter  than  water,  and  capable  of  being" kept  fluid  in  tbe 
temperature  employed  without  being  converted  into  va- 
pour) in  the  upper  part  of  the  tube  or  pipe  attached  to 
Vol/VIIL— .Secon:^  Sekies.  N  tbe 
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the  steam- vessel ;  by  which  means  steam  of  aoj  tenjpe* 
rature  may  be  use4  without  being  e^^pose'd  to  the  risque  of 
partial,  condensation  hy  the  admission  of  any  colder  body 
into  the  steam -vessel^  for  the  oil  orx  other  substance  em- 
ployed,for  this  purppse  so(hi  acquires  the  requisite  tem- 
perature ;  and,  to  prevent  unnecessary  escape  of  heat,'  I 
construct  of,  or  line  with,  an  imperfect  conductor  df 
heat,  that  part  of  the  tube  or  pipe  attached  ,to  the  steam- 
vessel^  which  may  not  be  heated  exteriorly.  And  far*' 
ther,  (as  is  already  the  pi^actice  in  some  engines,  and 
ttierefore  not  exclusively  claimed  hy  fne,]  eause'the  wa« 
ter  raised  by  the  engine  to  pass  off  through  another  as- 
cending tube  than  the  one  attached  to  the  steam-vessel; 
but  connected  with  it  at  some  part  lower  than  the  oil,  or 
other  substance  employed  in  it,  is  ever  suffered  to  de- 
scend to,  in  ^he  working,  of  the  engine. 

The  improvement  which  I  have  just  mentioned  of  in- 
troiduQing  oil  into  the  pipe  attached  to  the  steam- vessel  of 
such  engines,  may  atlso  be  introduced  without  applying^ 
heat  externally  to  the  steam*  vessel,  but  in  this 'case  part 
of  the  effect  which  would  otherwise  be  gained  is  lost 

In  witness  whereof,  &c. 
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S^c^tttiffn  of  the  PaietU  granted  to  Barker  GiaFiiRY,  4^ 
.  iht  City  of  Londm,  Gentkmaani  far  I$tifre9ewiifitsm 
the  mamrfa4:turmg  mnd  prepming .  Sm^ng^^Skie^  md 
m  laying  the  same.    Jhked  Mtofth  M^  18aa«> 

T""    •        '        .  .       .     '     •     ■» 
O  all  to  w^m  these  pr^8ent9  shall  conae,  &c* 

Now  KNOW  YjSji  tI^tini:ompliance  witl^  the  said  proviso^ 
I  the  said  Barker  Cl)ifoey  do  hereby  declare,  that  my 
said  improvements  are  deseiibed  in  manner  following  t 
tixjat  is  to  say ;  I  take  the  blocks  or  slabs  of  slate  intended 

for 
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for  diamond-slating,  fropa  tb6  common  Wet  saws  in  th^* 
milly  or  elsewhere,  after-  having  cut, their  ends  or  sidet 
parallel,  and  then  I  split  them  to  such  thicknesses  as  may 
be  convenient  or  necessary.  I  tfien  put  the  said  slates 
so  split  to  convenient  or  necessary  thicknesses,  and  ih« 
tended  for  diamond-slating,  on  a  moving  table,  when, 
by  two  toothed  circular  saws  on  one  spindle,  I  cut  the 
other  two  sides  or  ends  at  right«ang1es  to  the  ends  or 
sides,  cut  by  the  common  wet  saws,  with  a  motion  given 
by  common  machinery  or  otherwise.  I  afterwards  cui 
off  two  corners,  opposite  to  each  other,  so  as  to  giVe  such 
lap  to  the  slates  as  th^  situaliions  of  buildings  or  othfer  cir*' 
cumstances  may  make  necessary,  and  drill  the  holies  for 
the  screws  or  nails  farther  or  hearer  from  the  upper'point 
of  each  slate,  according  to  circumstances. 

For  laying  diamond- slates,  when  rimerheaded  are  not 
used,  I  bevil  the  corners  cut  oiGF,  or  else  &le  or  rasp 
grooves  to  admit  the  heads  of  the  nails  or  screws,  which 
I  secure  with  putty,  or  whatever  tnay  appear  most 
proper. 

To  make  what  I  call  imperial  or  comnion  slates,  I  us^ 
various  operation^,  according  to  the  circumstance  of  the 
quarries,  or  such  othef  incidental  circumstances  as  may 
etist  ^  occur;  For  instance^  I  aometifaies  cut  the  blod» 
or  skbir  io  tbeir  proper  lengths  by  common  wet  saws, 
#idi  eiofltmon  machitiery  or  otherwise,  split  them  after- 
wards to  their  necessary  thicknesses,  and  then  chop  to 

■ 

such  breadths  as  may  be  convenient  or  necessary.  At  other 
times  the  blocks  or  slabs  are  first  split  in  the  common  or 
any  other  way,  to  such  thicktiesses  «s  may  be  thought 
convenient  dr  necessary ;  after  which  I  have  the  slabs  or 
slates  (so  split  to  thicknesses)  chopped  as  near  parallel  as 
may  be,  and  to  such  breadths  as  may  be  considered  con - 
Tenient  or  necessary,  when  I  place  each  slab  or  slate  on  s^ 

N  2.       -  moving 
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moring  t^bl9»  and  by  tWQ  toothed  circular  «aw9  on  ooa 
^iadle  I  cut  them  to  their  proper  lengths  with  a  motioa 
glveo  by  commoo  loachineryj^  or. otherwise.  I  alsapre* 
pare  ala.tes  io  the  usual  way^  pr  take  those  prepared  by 
ptbersj  and  cut  tbeiDj^  by  cooomon^  machinery j^  or  other- 
wise, to  convenient  or  neces^aiy  leagihs. 

To  complete  the  imperial  ^oc  common  slates  made  or 
prepared  in  any  of,  the$e  vi[;ays,  and  make  them  ready 
for  layings  J  drill  holes  in  them  with  cominon  ddlis,  and 
by  common  machinery^  or  otherwises  farther  from  or 
nearer  to  their  side  edges,  and  farther  from  or  nearer  to 
their  top-edges,  according  as  the  purposes  for  which; 
they  are  intended,  or  other  circumstances  may  suggest. 
It  is  not  absolutely  necessary  that  the  top  or  upper  end^ 
of  imperial  or  common  slates  should  be  square,  round, 
or  of  any  other  determinate  shape,  but  I  approve  and 
'  recommend  them  to  be  square,  for  the  advantage  of 
pointing  in  the  inside.  The  heads  of  the  nails  with  which ' 
imperial  or  common  slates  are  fastened  to  the  boards  or 
batten-laths,  are  to  be  secured  with  putty,  or  otherwise,, 
as  may  be  thought  necessary* 

There  is  also  another  method  in  which  I  prepare  what 
I  call  imperial  or  common  slates  for  laying,  whether  cut 
at  their  ends  to  proper  lengths,  split  to  their  necessary 
thicknesses,  and  reduced  to  their  proper  breadths,  ^aQ4 
cut  to  their  proper  lengths/  or  made  io  the  usual  way, 
and  cut  Co  their  proper  lengths ;  that  is  to  say,  by  catr 
ting  notches,  or  indents  at  their  sides  with  saws,  with 
files,  or  with  rasps,  by  common  machinery,  or  otherwise, 
so  as  to  admit  sufficient  bold  to  the  nails,  and  to  be  ip 
4ieu  of  the  holes  before  mentioned. 
In  witness  whereof,  &c. 
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Speetficatkn  pfthe  Patent  granted  /(^  John  GrboortHai*- 

.    COCK,  cf  Birmingham,  in  the  County  of  Warwick,  Die-- 

Ev^woer  ;  for  a  Method  of  forcing  ot  v)(yrking  the  Boks 

of  Presses  or  of  Engines  used  for  the  Purpose  of  cuttings 

pressing,  4md  squeezing,  of  Metals,  IRrn,  Tortoise^ 

N  jhell.  Leather^  Paper ^  and  other  Suhstme^s. 

Dated  September  14,  ia04. 

With  a  Plate. 

T-     •.    .  ' 
O  all  to  whom  these  presents  shall  come,  &c» 

Now  KNOW  YE,  that  I  the  said  John  Gregory  Hancock,  in 
compliance  with,  and  in  performance  of,  the  aforesaid 
proviso,  in  the  said  in  parr  recited  letters  patent  con- 
tained, do,  l)y  this  present  instrument  in  writing,  declare 
that  my  said  invention  is  herein  particularly  described. 
Whereas  the  bolts  of  presses  for  cutting  out,  stamping, 
and  impressing  metals,  are  commonly  forced  or  worked 
by  the  application  of  screws,  which  necessarily  have  the 
same  alternate  advancing  and  retrograde  motion  which  is 
required  of  the  bolts ;  now,  in  order  to  force  or  work  the 
said  bolts  by  a  power  which  has  a  continued  rotary  mo- 
tiou,  as  well  as  by  a  power  which  has  an  alternate  .ad- 
vancing and  returning  or  vibratory  motion,  instead  of  a 
screw  I  use  a  shaft,  spindle,  or  axle,  to  one  or  both  ends 
of  which,  or  to  the  circumference,  or  some  other  part, 
whereof  I  affix  a  projecuon,  which  I  call  an  inclined 
plane,  curve,  or  wedge ;  or  else  I  so  form  and  shape  the" 
shaft,  spindle,  or  axle,  tliat,  by  its  rotation,,  it  will  it- 
self act  as  an  inclined  plane,  curve,  or  wedge,  and  press 
upon  the  bolt,  as  the  thicker  or  more  projecting  part  of 
the  inclined  plane,  curve,  or  wedge,  advances.  The 
said  inclined  plane,  curve,  or  wedge,  may  be  of  any  an- 
gle or  curve,  not  making  an  angle  of  more  than  thirty 
degrees,  or  thereabouts,  with  the  base  line.  Sections  of 
those  I  generally  use  are  represented  in  the  drawing. 

Figs. 
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Figs.  I>  2y.  3,  and  4 ;  'any  of  which  may  be  used  when  a 
c6ntinued  rotary  motion  is  given  to  the  shaft,  spindle,  or 
axle ;  but  if  an  alternate  advancing  and  returning  or  vi'> 
bratory  motion  be  given  to  the  shaft,  spindle,  or  axle, 
then  I  make  use  of  the  double  inclined  plane^  curve,  or 
wedge,  JFigs.  3  and  4.  The  end,  or  part  of  the  bolt 
upon  which  the  inclined  plane,  curve,  or  wedge  worls, 
may  be  either  flat,  or  of'  any  prominent  angle  or  curve* 
In  general  I  make  the  end  of  the  bolt  a  little  convex,  or 
eisd  I  affix  a  roller  into  the  bolt,  upon  which  the  inclined 
plane,  curve,  or  wedge  works,  and  which  I  find  con- 
siderably diminishes  the  friction*  '  The  said  inclined 
plane,' curve,  or  wedge,  and  bolt,  oiay  be  made  of  such 

metal,  or  other  hard  substance,  as  may  be  found  mo^t 

•      -  '    .  .  .  - 

economical,  and  best  adapted  to  the  purpose  to  which 
the  machine  is  applied ;  but  in  general  I  make  use  of 
bardened  steel.  The  shaft,  spindle,  or  axle,  oh  which 
the  said  inclined  plane,  curve,  or  wedge,  is  fixed,  and 
the  bolt,  must  be  so  placed  that,  wh,en  a  rotary  or  an  alter- 
nate advancing '  ana  returning  or  vibratory  motion  is 
given  to  the  shaft,  spindle,  or  axle^  the  .inclined  plane, 
curve,  or  wedge^  will  act  upon  the  bolt,  and  force  it 
along,  depress,  or  elevate  it  in  its  case,  box,  or  groove. 
In  general  I  so  place  the  shaft,  spindle,  or  axle,  and 
bolt,  that  the  base,  or  part  of  the  inclined  plane,  curve, 
'or«  wedge,  which  is  in  contact  with  the  shaft,  spindle,  or 
axle,  sbaH  be  at  a  right  angle, '  or  nearly  so,  with  the 

bolt,  see  Figs.  8,  9,  and  10.       The  shaft,  spindle,  or 

" ,        ,■'«••••  '         «  •    . 

axle,  and  the  case,  box,  and  groove,  in  which  the  bolt 
vvorks,  should  be  firmly  fi:!ted,  so  that  their  position  with 
respect  to  each  other  cannot  vary.  For  this  purpose  I 
recommend  that  the  case,  box,  or  groove,  in  which  the 
bolt  works,  should  be  fixed  to  the  frame  of  the  machine; 
-apd  if  the  inclined  plane,  curve,  or  wedge,  be  fixed  on 

the 
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die  eods  of  t^e  iihaft,  spiDdle»  or  axle,  I  recommend  that 
the  shafty  -spindle,  or  axle,  should  work  in  a  collar  in  the 
frame  of  the  machine,  and  have  a  proiection  or  shoulder 
that  will  rest  against  the  collar,  as  represented  in  the 
drawings,  Figs.  7  and  10;  or  otherwise,  that  the  end 
of  the  shaft,  spindle,  or  axle,  farthest  from  the  bolts, 
should  rest  or  butt  against  some  firm  aqd  stationary 
part  of  the  machine,  or  the  frame  oh  which  it  is  placed, 
as  represented  in  the  drawing.  Fig.  8.  But  if  the  in- 
clined  plane,  curve,  or  wedge,  be  fixed  on  the  oircuoa* 
ference  of  the  shaft,  spindle,  or  axle,  then  I  recommend 
that  the  shaft,  spindle,  or  axle,  should  run  in  the  two 
grooves  or  brasses  in  the  fr^me  of  the  machine,  as  rer 
presented  in  the  drawing,  Fig.  9.  The  shaft,  spindle,  or 
axle,  on  which  the  inclined  plane,  curve,  or  wedge,  is 
fixed,  and  the  bplt^  with  the  case^  box,  or  groove,  ia 
which  the  bolt  works,  being  placed  in  the  situation  before 
described,  a  rotary  or  vibrating  motion  is  given  to  the 
shaft,  spindle,  or  axle,  which  brings  the-  inclined  plane, 
curve,  or  (vedge,  into  action ;  and  as  the  motion  is  con- 
tinned,  the  inclined  plane,  curve,  or  wedge,  by  pressing 
against  the  bolt,  or  the  roller  placed  thereon,  forces  the 
bolt  along  its  case,  box,  or  groove.  In  order  to  force  the 
bolt  back,  I  make  use  of  a  spring  or  springs^  which  are 
affixeid  in  the  manner  represented  in  the  drawings,  Figs* 
S,  9,  and  10,  or  in  any  other  manner  that  may  be  more 
convenient;  or  the  bolt  may  be  forced  back  by  a  lever 
and  weight,  or  by  any  other  means.  The  bolt  and  shaft, 
spindle,,  or  axle,  may  be  placed  in  a  perpendicular  or  iii* 
clinc^d  position,  as  may  be  found  best  adapted  to  the  pur- 
pose to  which  the  machine  is  applied.  But  if  the  shaft, 
spindle,  or  axle,  be  placed  in  a  perpendicular  or  inclined 
position,  I  recommend  that  a  pin,  pivot,  or  gudgeon, 
shojald  project  from  the  centre  of  the  lower  end  thereof, 
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of  sQch  a  length  that  it  will  re€t  upon  the  case  or  box  iti 
which,  or  the  back  against  which,  the  bolt  works,  dr 
^against  some  other  part  of  the  machine^  so  as  to  support 
the  weight  of  the  shaft,  spindle,  of  axle,  see  drawing, 
Figs«  7  and  10.  I  use  one  or  both  ends^  or  any  other 
part,  of  such  shafts,  spindles,  or  axles,  and  affix  one  or 
more  inclined  planes,  curveSj  or  wedges,  thereto  i  and  I 
apply  0iy  machines  to  the  purposes  of  cutting,  pressing, 
stamping,  impressing,  and  squeezing,  of  metals,  horn, 
iortoiseshell,  leather,  paper,  and  other  subtances  i  some-* 
times  I  fix  the  inclined  plane,  curve,  or  wedge,  upoa 
the  end  of  the  bolt,  and  place  a  roller  in,  and  projecting 
from,  \ke  shaft,  spindle,  or  axle.  I  also  sometimes  pl^ce 
a  lever,  centered  at  one  end,  over  the  end  of  the  bolt, 
and  apply  the  inclined  plane,  curve,  or  wedge,  to  tbd 
extremity  or  moveable  end  of  the  lever.  But  I  do  not 
find  either  of  these  methods  so  good  as  the  method  be« 
'  fore  described* 

Explanation  of  Dravtings* 

Fig.  1,  (Plate  V.)  Section  of  inclined  plane,  curve,  of 
^    wedge,  to  b6  fixed  on  the  circumference  of  a  shaft,  spin-* 
,  die,  or  axle,  to  which  a  continaed  rotary  motion  if 
given, 

Ffcg.  2.  Section  of  inclined  plane,  curve,  or  wedge,  to 
Ve  fixed  on  the  end  of  a  shaft,  spindle,  or  axle,  to  which 
a  tonrtittued  rotary  ftjotion  is  gjven. 

Fig.  3.  Section  of  double  inclined  plane,  curve,  of 
w^dge,  to  be  fixed  on  the  end  of  a  shaft,  spindle,  of 
axle^  ,to  which  an- alternate  advancing  and  retu|Ding  of 
vibmory  motion  is  given.  V .        i 

Fig.  4.  Section  of  double  inclined  plane,  cutvci-^of 

wedge,  to  be  fixed  on  the  circumference  of  a  shafts  s^-* 

-^  dlc^  <«•  axle,  to  wfaidi  ttn-  ateernate  advancing  aridife- 

tumisg  oriFibralQiy  Bsolton  is  givtn.  "^^-' 
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Fig.  5.  Section  of  shaft,  spmdie,  or  axle,  with  three, 
inclined  planes,  curves,  o)r  wedges,  affixed  to  the  cir- 
cumference thereof. 

Fig.  6.  End  of  shaft,  spindle,  or  axle,  with  three  in- 
clined planes,  curves,  or  wedges,  affixed  thereto. 

Fig.  7.    Shaft,  spindle,  or  axle,  of  machine,  Fig.  10. 

Fig.  8.  Machine  in  which  the  shaft,  spindle,  or  axle, 
(with  an  inclined  plane,  curve,  or  wedge,  on  the  end 
thereof,)  and  the  bolt,  are  placed  in  a  horizontal  position. 

Fig.  9.  Machine  in  which  the  shaft,  spindle,  or  axle, 
(with  an  inclined  plane,  curve,  or  wedge,  on  the  circum- 
ference thereof,)  is  placed  in  a  horizontal  position,,  and 
the  bolt  in  a  perpendicular  position. 

Fig.  10.  Machine  in  which  the  shaft,  spindle,  or  axle, 
(with  a  double  inclined  plane,  curve,  or  wedge,  on  the 
end  thereof,)  and  the  bolt,  are  placed  in  a  perpendicular 
position.  This  machine  is  intended  to  be  worked  by^a 
vibratory  motion,  but  it  may  also  be  worked  by  a  conti- 
nued rotary  motion. 

In  Figs.  7,  8,  9,  and  10,  A,  represents  the  frame  of 
the  machine.  B,  represents  the  shaft,  spindle,  or  axle. 
C,  the  bolt.  E,  the  inclined  plane,  curve,  or  wedge. 
F,  the  springs.  In  Fig.  8  there  are  two  springs,  one  on 
each  side,  affixed  to  the  frame  of  the  machine,  and  act- 
ing upon  two  pins,  which  project  from  the  sides  of  the 
bolt.  In  Figs.  9  and  10  one  end  of  the  spring  rests  against 
the<;ase  of  the  bolt,  and  the  other  end  against  a  notch  in 
the  bolt  itself.  G,  the  case,  box,  or  groove,  in  which  the 
bolt  works,  a  part  of  which  Is  cut  away,  to  enable  the 
ipdng  to  act.  H,  the  handle  or  wheel  to  which  the 
power  is  applied.  1,  the  pin,  to  support  the  weight  of 
the  sfaaft,^  spindle,  or  axle,  in  Fig.  10.  K,  the  shoulder, 
on  shaftj  spindle,  or  axle,,  which  rests  against  the  colbr 
inthe  frame  of  the  machine.  Fig.  10. 

In  ^witness  whereof,  &c. 
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4}n  the  Reproductim  of  Buds.  Bjf  Thomas  Andrew 
Knight,  Esq.  F.  R.  S.  In  a  Letter  to  the  Right  Hm. 
Sir  Josz^hBavks^  K.B.  P.  R*  Si 

From  the  Philosophical  Transactions  of  the 

Royal  Society. 

JbiVERY  tree,  in  the  ordinary  courseof  its  growth, 
generates,  in  each  season,  those  buds  which  expand  in  the 
succeeding  spring ;  and  the  buds  thbs  generated,  con* 
tain,  in  many  instances,  the  ivhole  of  the  leayes  whicli 
appear  in  the  following  summer.  But  if  these  buds  bq 
destroyed  during  the  winter,  or  early  part  of  the  spring, 
other  buds,  in  many  species  of  trees,  are  generated^ 
which  in  every  respect  perform  the  oflSce  of  those  which' 
previously  existed,  except  that  they  never  afford  fruit  or 
blossoms.  This  reproduction  of  buds  has  not. escaped;  the 
notice  of  naturalists ;  but  it  does  not  appear  to  have  been 
ascertained  by  them  from  which,  amongst  the  various 
substances  of  the  tree,  the  buds  derive  their  origin. 

Du  Hanoel  conceived  that  reproduced  buds  sprang 
from  preorganized  germs  :  but  the  existence  of  such 
germs  has  not,  in  any  instance,  been  proved,  and  it  is. 
well  known  that  the  roots,  and  trunk,  and  branches,  of 
ipany  species  of  trees  will,  under  proper  management^ 
afford  bdds  from  every  part  of  their  surfaces ;  and  there*  ~ 
fore,  if  this  hypothesis  be  well  founded,  many  millions  of 
sucli  germs  must  be  annually  generated  in  every  large, 
tree  ;  not  one  of  which,  in  the  ordinary  course  of  nature^ 
lyill  come  into  action  :  and  as  Nature,  amidst  all  its  exu- 
berance, does  not  abound  in  useless  productions,  the 
opinions  of  this  ilbstrious  physiologist  ar^  io  this  casef 
probably  erroneous. 

Other 
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Other  naturalists  have  supposed  the  buds,  when  fe« 
Jproduci^d,  to  spring  from  the  plexus  ,6f  vessels  which 
constitutes  the  internal  bark ;  aiid  this  opinion  is,  I  be« 
lieve,  much  entertained  by  modern  botanists  :  it  never- 
theless appears  to  be  unfounded,  as  the- facts  I  shall  pro^ 
ceed  to  state  will  evince. 

If  the  fruit-stalks  of  the  sea  cale  (camhe  mariiimaj  be 
cut  off  near  the  ground  in  the  spring,  the  medullary  sub- 
stance, within^  that  part  of  the  stalk  which  remains  at- 
tached to  the  root,  decays ;  and  a  cup  is  thus  formed 
in  which  water  collects  in  the  succeeding  winter.  Th^ 
sides  of  this  cup  consist  of  a  woody  substance,  which  iii 
its  texture  and  office,  and  mode  of  generation,  agrees 
perfectly  with  the  alburnum  of  trees ;  and  I  conceive  it 
to  be  as  perfect  alburnum  as  the  white  wood  of  the  oak  or 
elm:  and  from  the  interior  part  of  this  substance,  within 
the  "Clip,  I  have  frequently  observed  new  buds  to  be  ge- 
nerated in  the  ensuing  spring.  It  is  su&ciently  obvious, 
that  the  buds  in  this  case  do  not  spring  from  the  bark;' 
but  it  is  not  equally  evident  that  they  might  not  have 
sprung  from  some  remains  of  the  medulla. 

In  the  autumn  of  1802  I  discovered  that  the  potatoe 
possessed  a  similar  po^er  of  reproducing  its  bud.  Some 
plants  t)f  this  species  had  been  set,  rather  late  in  the  pre- 
cluding spring,  in  very  dry  ground,  where,  through  want 
of  moisture^  they  vegetated  very  feebly ;  and  the  por- 
tions of  the  old  roots  remained  sound  aqfd  entire  till  the 
succeeding  autumn.  Being  then  moistened  by  rain,  many 
small  tubers  were  generated  on  the  surface  made  by  the 
knife  in  dividing  the  roots  into  cuttings ;  and  the  buds  of 
these,  in  many  instances,  elongated  into  runners,'  which 
gave  existence  to  other  tubers^  soooie  of  which  I  had  the 

pleasure  to  send  to  you. 

0  2  I  have 
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I  have  in  a  former  paper  rmnarked,  that  the  p6tatoe 
consists  of  four  distinct  substances,  the  epideirinb;  ibe 
true  skin,  the  bark^  and  its  internal  substance^  whicfat 
from  its  ^node  of  formation,  and  subsequent  office^  I 
have  supposed  to  be  alburnous :  there  is  also  in  theyoung 
tubes  a  transparent  line  through  the  centre,  which  is 
^probably  its  medulla.  *  The  buds  and  runners  sprang 
from  the  substance  which  I  conceive  to  be  the  alburnum 
of  the  root,  and  neitberfrom  the  central  part  of  it,  nor 
from  the  surface  in  contact  with  tbe  bark.  It  must^  how- 
ever, be  admitted,  that  the  internal  substance  of  the  po- 
tatoe  corresponds  more  nearly  with  our  ideas  of  a  medisl- 
l^ry  than  of  an  alburnous  substance ;  and  therefore  this, 
with  the  preceding  facts,  is  adduced  to  prove  only  that 
the  reproduced  buds  of  these  plants  are  not  generated  by 
Ithe  cortical  substance  of  the  root :  and  I  -shall  proceed  to 
relate  some  experiments  on  the  apple  and  pear,  and 
plum  tree,  which  I  conceive  to  prove  that  the  repro; 
duced  buds  of  those  plants  do  not  spring  fromthe^me* 
dulla. 

Having  raised  from  seeds  a  very  considerable  number 
of  plants  of  each  of  these  species  in  1802,  I  partly  disen- 
gaged them  from  the  soil  in  the  autumn,  by  digging 
round  each  plant,  which  was  then  raised  about  two  inches 
above  its  former  level.' A  part  of  the  mould  was  thenre- 
mt)ved,  and  the  plants  were  cut  off  about  an  inch  below 
the  points  where  the  seed-leaves  formerly  grew ;  add  a 
portion  of  the  root,  about  an  inch  long,  without  any  bud 
upon  it,  remained  exposed  to  the  air  and  light  In*  tbe 
beginniifg  of  April  I  observed  many  small  ejevated  points 
on  the  bark  of  these  roots,  and,  removing  the  whole  of 
tbe  cortical  substance,  I  found  that  the  elevations  were 
occasioned  by  small  protuberances  on  the  surfaces  of  the 

alburnum. 
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albarnum.  As  the  spring  advanced,  many  minuM  red 
points  ai^peared  to  perforate  the  bark:  these- soon: at- 
sumed  the  ebaracter  of  buds,  and  produced  shoots  in 
eyery  respect  similar  to  those  which  would  b^ve  sprung 
from  the  organized  buds  of  the  preceding  year.  Wbe« 
tber  the  buds  thus  reproduced  derived  any  portions  of - 
their  component  parts  fron^  the  bark  or.  not,  I  shall  not 
.venture  to  decide;  but  I  am  much  disposed  to  believe 
that,  like  those  of  tbe-potatoe,  they  sprang  from  the  al- 
burnous  substance  solely. 

The  space,  however,  in  the  annual  root,  between  the 
medulla  and  the  bark  is  very  small ;  and  therefore  it  may 
be  contended  that  the  buds  in  these  instances. may  have' 
originated  from  the  medulfa.  I  therefore  thought  it  ne« 
cessary  to  repeat  similar  experiments  on^  the  roots  and 
trunksLof  old  trees,  and  by  these  the  buds  were  reproduced 
precisely  in  the  same  manner  as  the  annual  roots  i  and 
therefore,  conceiving  myself  to  have  proved  ina  former 
memoir  ^,  that  the  substance  which  has  been  called  the 
medullary  process  does  not  originate  from  the  medulla,  I 
must  conclude,  that  reproduced  buds  do  not  spring  from 
that  substance. 

I  have  remarked  in  a  paper,  which  you  did  me  llie 
honour  to  lay  before  the  Royal  Society  in  the  commenoe- 
meot  of  the  present  year,  that  the  alburnous  tubes  at 
their  termination,  upwards  invariably  join  the  central ves*  ' 
sels,  and  that  these  vessels,  which  appear  to  derive  their 
origin  from  the  alburnous  tubes,  convey  nutriment,  and 
probably  give  existence,  to  new  buds  and  leaves.  It  is 
also  evident,  from  the  facility  ^ith  ^  which  the  rising 
sap  is  transferred  from  one  side-  of  a  wounded  tree  to  the 
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kftll^f»  tbat  tbe  dburnocis  tubes  potoess  lateril,  as  welt 
«  tfermiital,  orifices :  and  it  does  not  appear  improbable 
Aat  %he  }aterd  as  #eU  as  the  terminal  ortficiss  of  the  aU 
%«yM>iis  tlGibes  may  possess  the  power  to  gieriferate  central 
t^tttsels ;  which  vessels  evidently  feed,  if  they  do  not  giv^ 
^Kistence  to;  the  reproduced  buds  and  leates.\    And 
dier^fore,  as  the  preceding  elcperiments  appear  to  prbv^ 
A^  the  buds  neither  spritig  from  the  medcrila  nor  th6 
batrk^  I  am  much  inclined  to  believe  that  they  are  gene^ 
rated  by  central  vessels  which  spring  frooi  the  lateral  ort^ 
Beibs  of  the  alburhous  tubies.    The  practicability  of  pro- 
.jiagating  same  plants  firom  their  leaves  roray  seem  to 
stand  in  opposition  to  di is  hypothesis ;  but  the  central 
tessel  is  always  a  component  part  of  the  leaf,  and  from 
H  the  bud  and  young  pUnt  probably  originate. 
'    I  etp^ted  to  discover  in  seeds  a  similar  pow^  to  re* 
generate  tfa^tr  buds ;  for  the  cotyledons  of  these,  thougli 
dbsimilar  in  organization,  execute  the  office  oT  the  al- 
burnum, and  contain  a  similar  reservoir  of  nutriment, 
and  at  once  supply  the  place  of  the  alburnum  and  the 
leaf.     But  ho  e:itperiments,  which  t  have  yet  been  able 
to  make,  have  been  decisive,  owing  to  the  difficulty  of 
Ascertaining  the  number  of  buds  previously  existhig 
tirftbin  the  seed.     Few,  if  any,  seeds,  I  have  reason  to 
believe,'  ct!>ntaiti  less  than  three  buds,  one  only  of  which, 
6xce^t  in  cases  of  accident,  germinates ;  and  some  seeds 
appear  to  contain  a  much  greater  number.     The  seed 
df  the  peach  appears  to  be  provided  with  t^ii  or  twelve 
leaves,  each  of  which  probably  covers  the  rudiment  of  a 
bud,  arid  the  seeds,  like  the  buds  of  the  horse-chesnut, 
contain  all  the  leaves,  and  apparently  all  the  buds  of  the 
succeeding  year:   and  I  have  never  been  able  to  sa- 
tisfy myself  that  all  the  buds  were  eradicated  without 
^  having 
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)iaving  destroyed  the  base  of  the  pbmul^  in  vyhiclik  ^f^ 
povirer  of  reproducing  buds  probably  )reftid§8y  i£  «u^ 
power  exists. 

Nature  appears  to  have  denied  to  a^nnMai  ^nd  bi^^i^ 
plants  (at  least  to  those  which  bavq  beei^  tb^  sijibj^^t%^ 
iny  experiments)  the  power  which  it  has  given  tp  p^jW* 
nial  plants  to  reproduce  their  Ijiuds;  but  neve^itji^lMi 
soine  biennials  possess,  under  pecoliac  circiymstanpea^-  ^ 
v.ery  singular  resource,  w^en .  ail  their  buds  baye  b^w 
-  destroyed.  A  turnip,  bred  between  th^  English  w4 
Swedish  variety^  from  which  1  had  cutoffrtbe  gr^titor'p^ 
of  its  fruijt^stalks,  and  of  which  all  tlie  bndsi  b^d  be^n.dfi-t 
fttroyed,  remained  some  weeks  in  an  appare(i|;]jp  donnaoC 
Sitate ;  after  which,  the  first  seed  in  each  pod^germintttdi 
ajnd^  bursting,  the  seed-vessel,  seeipecj.  tp.e^^cttt^  j^e.^ 
fice  of  a.  bud  and  leaves  to.th<^  g^^Qt  plapt^.  dMri0g;ilie 
short  remaining^ terni, of  its  existence,,  w^B.it^  pnet^ima^ 
tural  fpliage  perished  with  it.  Wt^ffther  tbU  pqoperjty  be 
possessed/ by  other  biennial  plants  in  common,  with  t|M| 
turiii^  or  not,  I  api^nQt  at  preserii,  in  pp^^ssji^  pf  farb 
to  decide,  oPt  having  m^da  precisely  tiij^.s»me_ej^peci'? 
fluent  on  any, other  pl^nt.  '        ; 

I  will  take  this  opportunity  to  correct  an  infeoeiicd 
that  I  have  drawp  in  a  former  papfr ^,  which  the!  fMtfl 
(though  qpite  correctly  stated)  do:not»  on  s^bseqnen^.nQ'^ 
petition  of  the.  experioient,  appear  to  jiistify^  I  have 
stated,  that  when  a  perpendicular  shoot  of  the  vine  was 
inverted  to  a  depending  position,  and  a  portion  of  its 
bark  between  two  circular  incisions  round  the  stem  re- 
moved, much  more  new  wood  was  generated  on  the  lower 
lip  of  the  wound  become  uppermost  by  the  inverted  po- 

♦  Phil.  Trans,  of  1803. 
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I  made  a  piece  ^i  Caoutchouc  a  little  heavier  tbor  im 
equal  «bulk  of  wafer,  the  temperature  of  which  was  45 
degrees  ;  the  vessel  containiitg  the  resin  and  water  'was 
then  placed  on  the  fire ;  and  when  the  contents  of  it 
were  heated  to  1 30  degrees,  the  Caoutchouc  .floated  on 

thesnifape. 

Experiment  I.*^         ' 
Hold  one  end  of  the  slip,  thus  prepared,  between  tiie 
thumb' and  fortf-finger  of  each  hand;  bring  the  mid-- 
dto  of  4he  piece  inta  sligbt  contact  wiik  the  edges  of  tile 
lip^;.^  taking  care  to  keep  it  straight  at  thetime,  bntnot 
toslreteh  it^miicfe beyond  its  naturallengtb:  afber  takiiig 
these  pirepaili^di^y  steps,  extend  tbe  slip  suddenly  9  add 
you  WiU  loimedfiately  perceive  a  ^sensation  of  warflBthao 
tbali  pavl  of  the  m<M]th  which  toudies  it,  arising  A^OfBi^an 
•migaientation  of  tempei^uinetn  the  Csbutsliouc  ^  #E>r  this 
resin  evidently  grows  warmer  the  farther  it  iseictsaiided^ 
and  the  edges  of  the  lips  posses  a  Ugh  degree  of  s^tti* 
bi^y)  which  enables  diemr  to  discover  these  changes  widi 
graitef  facility '.than  othei:  parts  of  the  body*    The  in- 
cyvase  of  tetnperattii^,  nrfaich.is  paFce»ved  upon  eateod^ 
ifg  a  piece  of  Caoutchouc,  may.be  destroyed  in  an,4iv* 
jiant,  by 'p«fmitting  the  sUp  to  dontnbct  again,  whiob  it 
will  db  quickfy,  by  virtue  of  its  own  s^pring,  as  eft^M 
the  stretehrng  force  ceases  to  aot^  as  soon  as  itvhM'lMsn 
folly  eierfced.  Perhaps  it  will  b«  said,  that- the  fyrecsedftiig 
«x{SenmeBt  fs  inducted  in^tnegligeiit  manner  ;'thi^  a 
j^rson,  ^wbo  wishes  for  accuracy,  wi)l  not  trastiiis  osra 
sense  of  f^dling  in  inq«iries  of^hisdesiSrqitimi,  but-vrill 
eonttive  to  employ  a  theraiometer  10  the  business.  fiAKmld 
the  objection  be  started,  the  answer  tp  it  is^bvicms }  ibr 
tbe  experioieot  in  its  present  state  demonstrates  the  realty 
pf  a^ingular  fact;  by  convinciiig  that  sense,  which  is  Ike 
only  direct  ^udge  in  the  qase^  that  thetesmpevatiMreeif  a 

-     .  piece 


lolfOfliMttehoQc  may  bexhahge^J,  \ry  cdqspl&llmg  j^ 
io'dbafigeks  dimeifiuoiis.  The  use  of  a  tberiwooieter  de^ 
.'termines  the  relaeive  magnilndes  of  tfaj9se  viriations,-  by 
refemng  tke  quesdon  of  temperature  to  the  eye ;  espe*- 
fiaeala  of  tlw  sort  are  tbevefore  of  a  matbeoaatlcal  M- 
ture,  and  afford,  a  kind  of  knowledge  with  wbicb  we  have 
wol^tng  to  do  at  present;  for  we^are  liot  inquiring  after 
fmiporttoii8,fbttt.etideavoaring  to  estibKth  tbe  certainty 
of.:  a  fact,  which  may: assist  in  discovering  the  reason  of 
tbe.iiiMXWMiiori.elagticity  observable  in  Caoutchouc.  My 
.essay  be  letter  appears  to  be  rinintng  into  a  long  digr^s*- 
-mim ; .  the  subfect  must  therefore  be  resumed,  and  k  wftt 
.not  be  improper  to  premise  the  followinrg 'simple  exporiv 
iflde&l  in  the  pitescot  state  of  the  inquiry ;  because  it  seeais 
:f9^pable*of  affording  no  incoosiderabie  d^ree  ofrini»gbt 
into  ibe  plan  which  nature  pursues  in  prottucini^  4lm 
pheoMieiioa  in  queftion. 


•      r . 


Experimeat  IL      *      t  »  *-    « 

*<  If  oae  end  of  a  slip  of  Caoutchouc  be  fastened  to  a  rod 
*of  metal  or  wood,  and  a  wdgfat  be' fixed  to  the  other  eir* 
tttemky,  in-order,  to  keep  it  in  a  vertical  position,  the 
'thong  will  be  found  to  become  shortei'  With  heat  antl 
^longer .  with  oald^  The  processes  of  fa^^atingi  cooling, 
tuwl  aieaattringrbodies  are  so  well  knownf,  that  I  need  not 
-eotar'.iBtO'.the  mtnoter-  parts  of  the  experiment ;  it  will  be 
:pppper  bowiever  to  add, ,  that  an  increase  of  temperature 
^Uminisfaea  the  specMlc  gra^i^ityjof  rtbe  In^dilin  Rubber,  at^ 
a  losaaf  beat  oeeasions  a  contrary  effect  in  it,  as  I  have 
»p£eved  jataperimeatally.  Thekaovriedge  of  the  latter 
^ftpt^lciada:  me  to  c^nelode, '  appaNntly  on  reasonable 
^{Oauads,  tb^t  the  ppiles  ^rant^er^tiices  of  Caoutchouc  are 
^{darge^.by  beat  and  ^ioiii^lt^d  by  cold ;  consequently 
irtiea  a  dip -of  this  substance,  which  remains  extended  by 
P  2  a  vveighf. 
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%  weight,  OT  th'e  application  pf  fere^  *  faani^lit  toM». 

-tract  from  an  accissiiion  of  temperatarei  tbe  eapac%4f 

its  pores^  taken  separately  or  collectLvely,  is  mugnieaMl 

hy  the  change' that  tak6s  place  in  the  figure  •€  tkietiiosg. 

-Now,  if  the  existence  of  caloi'ic  be  admitted,  Is  wOtisk' 

tow,  from  the  preceding  argntaetits,  tbsil  thepheiNiiiieBoa 

binder  consideration  is  occasioned  by  tbealterfiateda- 

aorption  and  emission  of  the  calorific  ilaid,  in  theaame 

Planner  that  ropes,  the  blades  of  Fuici^  m  well  aa  liaRy 

)nore  bodies,  at'e  obliged  to  contract  anj)  extend,  thess^ 

•fielres,  by  the  alternate  absorption  and  eoiiisioii  ofi  water. 

You  will  perceive,  by  the  tenour  of  the  foregoifng  obswj' 

vatipns,  that  my  theory  of  this  case  of  (Am^k^i^  is  pac^ 

fectly  mechanical ;  in  fact,  the  explanation'  of  it  depcwto 

%ipon  'the  miittial  attraction  of  caloric  and  Caouteboar, 

the  ^former  of  which  penetrates  the  latter,  and  pervad<f5 

every  part  of  it  with  the  greats^t  ^ease  and  ekpedKtioQi; 

by  which  the  resin  is  compelled  to  accommodate  its  pores 

to  that  portion  of  the  calorific  fluid  which  is  due  to  its 

.whole  mass,  at  any  particalar  degree  of  temperatapa  la 

order  to  apply  the  last  remi^rk  to  the  phenomenoa  vnder 

ebnsideration,  I  may  observe,  that  if  alorce  be  exerted 

!on  a  piece  of  Gaontchouo  to  alter  the  dimensions  of  i(» 

pores,  the  mnttial  attraetion  mentioned  abore  willresist 

the  e€Fort.     But  the  ease  with  which  this  subirtaftoe  t0f 

be  made  to  change  its^figure,  and  the  retvactte  power 

which  it  pos^sses  on  these  occasion^  sh&w  that  ifii  c<^^ 

atituent  particles  move  freely  amongst  themselves:  bat 

where  there  is  motion  there  is  void  space ;  oonaetqwntly 

-Caontchouc  abounds  with  innumerable  por^s  or  iiHMi^ 

atices,  the  tnagnitbdea  of  which  are  variable,  becaase 

the  specifits  gravity  of  th^  rerin  beoomes^  less  withMat 

and  greater  with  cold.     Now  If  the  dimensions  of  A« 

pores  in  a  piece  of  Caoutchouc  can  be  lessened,  without 

.        '  taking 
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«ilm^  wm^  part  of  tbe  matter  of  lieat  w4iich  itoontabis 

'  ftt  tfae  time,  Ihig  Dev^-  arrmngeintetit  in  xhie  ioteynal  strm^ 

tare  of  the  slip  will  lessen  it#  capacity  'for.tbe  natter  of 

Jiea^  and  dofmqeqoently  iogaient  ka  teinperature*  But  tbe 

-wanntb  of  sock  a  »lip  iflinoreased  by  stretciiiRg  it,  «e- 

oordiBg  to  the  drstexperiinent^  tfaepoces  of  it  ^re  tbetafe- 

fore  dtminis^d,  and  tbe  effort  whicb  it  exerts  at  the* 

time  arises  frond  the  mutual  attraction  of  the  Caoutchouc 

and  caloric;  whicb  attraction  causes  an  endeavour  to 

ettlarge  tbe  Interstices  of  the  former  for  the  reception  of 

'  the  latter ;  hence  it  happen^,  that  the  thong  contracts 

longitudinally,  according  to  the  second  experiment,  and 

.tbe  redundant  caloric  is  absorbed  in  the  course  of  this 

operation,  which  again  reduces  the  temperature,     '{'be 

{vreoedkig  explanation  agrees  very  w^l  with  tbe  pbeno^ 

I        jAenen,  ad  it  is  stated  in  the  beginning  of  this  letter;  and 

^e  ^eory  deceives -ad^tional  con  Brmatio a  from  tbe  Hoi- 

towing  facts. 

Experiment  J 1 1.  ' 

'  if  a  thnig  of  Caoutchouc  be  stretched  in  water  waiter 
'^Anui  itsrif,  k  retains  its  elasticity  unimpaired ;  on  the 
HiBQRtrary^  if  the  experiment  <be  &)aide  in  water  colder 
than  itself 4t  loses  part  of  its  retractile  power,  beiug  um- 
^^iri^e  to  r^eordr  it«  former  figure ;.  but  let  tbe  tboi>g  be 
'•^laeed  in  hot  water,  while  it  remains  extended  for  want 
*ef  spring,  and  tbe  heat  will  imfnediatelymake  it  contract 
^briskly.  Tbe  foregoing  circumstancesinay  bcconsidered 

• 

^8  premng,  that  the  elasticity  of  Caoutcliouc  is  not  a  coa- 
"ititotiottal  quality  of  the  subs ta Ace,  but  a  contingent  ef- 

*  ftet -arising' from  the  loss  of  equilibrium  between  tbe  por- 
i  tion  of  caloric,  which  the  resin  hs^pens  to  contain  at 
I       \iAy  moment,  and  its  capacity  to  receive  that  fluid  at  the 

iiaite  instant.    Tbe  object  of  the  present  letter  is  tode- 

*  '    •     ..  -         w  ,      •   moDstrate, 
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soonstcate/ that  the  faculty  of  tbis.bo^ly  to  •b8Qil>.]the 
calorific  principle  may  be  lesieae^  by  forcil>ty  diminiA-' 
ing  the  magnitudes  of  its  pores,  and  this  essential  poiiit 
of  the  theory  may  be  confirmed  by  ezperimeat;  fqr  the 
specific  gravity  of  a  slip. of  Caoutchouc  is  increased  by 
keeping  it  extended  while  it  is  weighed  ia  water*     .     > 


=as 


Observations  ^on  Mr.  Hawkins's  Patent  for  Improvemef^ 
on  Musical  Instruments.  Communicatad  by  the  Irvocf^ 
tor ;  in  a  Letter  to  the  Editors. 

Gbntlemen, 

S  you  have  thought  proper  to  introduce  in  your  la^it 
unmber  the  specification  of  the  patent  obtained  by  my 
father  when  I  was  in  Ameripa,  for  my  improvemenU  pik 
musical  instri^iments,  &c.  I  must  ask  permission  to  stalf^ 
through  the  medium  of  your  useful  work,  what  part^  of 
the  described  improvements  are  at.  present  ready  for |^ub- 
.  lie  inspection,  in  order  that  your  readers  iiNiynot^.be 
disappointed  in  supposing  the  whole  of  them  are  altwdf" 
completed.  .    i 

The  inelegant  appearance  of  the  commofi  grand  piaoia 
forte  has  become  tolerable  only  in  consequence  of  the 
delightful  music  it  produces ;  a  more  uniforms  and  hand-' 
some  shape,  as .  well  as  a  more  portable  and  comrenieat 
size,  has  long  been  wished.  It  has  also  been  a  JBourcei4sf 
great  complaint,  that  piano  fortes,  of  the  common  4}oo« 
struction  are  put  out  of  tune  by  every  chaage  in  tbejilb<* 
mosphere. 

To  remedy  these,  and  several  oth^  defec^,  I  h^ve 
combined  the  first,  third,  fifth,  eigbtb^  tenth, and  elesreiit^ 
articles  of  the  specification^  and  constructed  grand  piaoa 

forted 
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tinted  t>n  which  the  weather  will  not  have  any  effect  to 
put  them  out  of  tune,  which  are  of  a  uniform  and  ele* 
gant  shape,  and  occupy  less  than  one  fourth  of  the  room, 
taken  up  by  the  common  kind. 

-  The  spiral  elastic  wire-strings  described  in  the  first  ar- 
ti<;le  are  the  means  of  contracting  the  size  of  the  instru<- 
ment ;  a  spiral  string,  extending  but  three  feet  in  length, 
-producing  the  same  bass  tone  as  a  straight  one  six  feet 
long;  the  great  obstacle  to  making  pianb-fprtejs.ia  a' 
small  space^  hitherto  having  been  the  obligation  of  UBiog 
long  strings  to  produce  the  bass. 

.  Many  persons,  on  first  seeing  these  spiral  bass  strings, 
imagine  they  will  easily  be  pulled  straight;  but  that  this 
cannot  take  place  may  be  known,  when  it  is  considered, 
that  being  in  themselves  springs,  they  possess  a  constant 
tendency  to  contraction  ;  so  that  the  exertion  to  recover 
their  original  compass  continually  counteracts  the  force 
by  which  they  are  extended* 

The  position  of  the  strings,  as  in  article  the  third,  caa 
be  adopted^only  where  the  bass  are  spiral,  since  all  others 
require  great  length  for  the  bass ;  and  if  long  strings  ate 
ygfsed  perpendicularly,  they  must  of  necessity  extend  from 
about  the  height  of  the  finger-keys,  towards  the  cieling, 
^s  in*th^  common  upright  instruments,  which  are  by  no  ^ 
means  portable; 

.  The  tuning  apparatus  and  metal  frame,  described  ia 
ike  fifth  article,  prevent  the  effects  of  the  atmosphere  on 
the  instrument.  *  When  strings  are  stretched  on  a  frame 
of  wood,  as.  in  the.  usual  way,  and  tuned  by  pins  driven 
into  the  wood,  it  is  npt  possible  but  their  tension  must  be 
altered  by  every  variation  of  the  atmosphere ;  for  should 
&e  iostrament  be  tuned  when  the  weather,  is  cold,  a  sue* 
needing  warm  air  will  immediately  expand  the  strings, 
imd  thereby  lessen  their  tension ;  and  if  it  be  then  tuned 

again^ 
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•gnkiy  tke  opposite  effect  will  take  pkce  on  the  return' 
of  cold  ;  for  it  is  a  known  law  of  nature,  that  nMftals  are^ 
tfspaiided  by  heat  %iid  eontracted  by  cold,  ti  is  also 
well  known,  that  moisture  causes  wood  to  swells  ^nd  dry* 
iMss  mali^B  it  shrink ;  so  that  if  an  instrument  of  the 
.ooncmon  coMtvuction  be  tuoed  ivhen  the  air  is  oiM  and' 
noi^,  a  double  loss  of  tension  will  be  the  consequeDce 
of  a  change  to  warm  and  dry,  atid  vice  versd.  All  thesei 
inciMiTeniencies  aj-e  prevented  by  my  metal  frames ;  for 
if  tb^l  beat  expand^  or  cold  contract  the  strings^  the  frame 
on  which  they  are  stretched  will  be  expanded  or  coq* 
traipted  ia  like  manner,  and  consequently  a  uniform  ten- 
sion always  kept  up  :  experience  ftilly  confirms  this  fiict 
^  By  exposing  the  sound-board  on  both  sides,  as  iu  the 
ffighth  article,  greater  fulness  and  clearness  of  tone  is 
obtained. 

It  is  customary,  in.  grand  piano-fortes,  to  move  the 
whole  of  the  fiYiger-keys  and  hammers^,  so  as  occasionally 
16  strike  only  one  of  the  three  strings'  of  each  note,  in 
order  to  produce  very  soft  tones.  One  bad  consequence 
of  this  is,  that  the  force  of  the  hammer  being  expended 
on  that  string,  it  must  of  necessity  give  way ;  and  it  is 
not  uncommon,  from  this  circumstance,  for  an  instru* 
Stent  to  be  rendered  entirely  discordant  in  a  few  minutes- 
after  it  has  been  tuned.  I  have  obtiaiined  a  much  more 
delightful  softness  without  any  risk  of  hurting  the  tune 
of  the  instrument,  by  interposing  pieces  of  soft  leather 
between  the  hammers  and  strings,  as  described  in  article 
the  tenth ;  these  pieces  of  leather  are  also  cut  like  a 
wedge,  so  that  the  effect  of  a  swell  is  produced  by  gra-* 
dually  passing  the  leather  from  the  thick  to  the  thin  part. 

By  turning  the  finger-keys  on  pivots,  asi  in  article  the 
eleventh,  much  room  is  gained  when  the  instruinent  ii 

not  in  use.  * 

These 
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Thesejmprovements  constitiite  my  grand  piano  forte; 
but  I  have  also  adapted  the  most  essential  parts  of  tbem 
to  the  common  square  piano,  which  I  am  enabled  to  sell 
at  about  the  usual  prices. 

The  above  are  all  the  parts  of  the  patent  as  ySt  com- 
pleted in  this  country ;  but  I  shall  shortly  bring  the  se- 
cond, fourth,  eighth,  ninth,  and  eleventh  articles,  before 
the  public  in  a  new  musical  instrument,  which  I  call  the 
Claviole,  from  its  being  played  on  with  finger-keys,  and 
comprehending  all  instruments  of  the  viol  kind,  from  the 
violin  to  the  double  bass.  I  completed,  and  publicly  ex- 
hibited, a  claviole,  about  four  years  since  in  America,  un- 
der the  patent  which  I  procured  there,  at  the  same  time 
this  was  taken  out  by  my  father.  But  an  instrument  on 
similar' principles  was  announced  a  few  months  si  Ace  in 
France,  by  the  name  of  the  Orchestrino,  as  a  new  dis- 
covery ;  whether  or  no  that  was  taken  from  mine  is  per- 
haps not  easy  to  determine.  The  one  I  exhibited  was 
considered,  by  the  first  musicians,  equal  in  power  to  fif- 
teen violins,  tenors,  and  basses,  and  was  at  the  same 
time  capable  of  being  played  soft  enough  for  an  accom- 
paniment to  the  most  delicate  lady's  voice,  by  the  touch 
of  the  finger  alone. 

By  rendering  the  gut-strings  of  the  claviole  water- 
proof, as  in  article  second,  the  dampness  of  the  atmo- 
sphere will  have  but  little  effect  upon  them ;  but  by 
being  stretched  with  springs  (article  four)  they  will  keep 
in  tune  many  months,  perhaps  years.  I'  stretched  forty- 
five  gut  strings,  of  various  sizes  and  lengths,  and  tunc^d 
them  with  a  spring  to  each,  and  they  remained  in  good 
tune  during  five  months  without  one  breaking,  or  being- 
likely  to  break. 

The  claviole  has  beien  among  the  desiderata  of  musical 
mechanicians  for  a  length  of  time ;  the  principal  thing 
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wanted  ^^%  ^^  equivalent  to  the  cpnunon  Tiolifi*bow, 
but  possessing  the  power  of  rotation.  Horse-hair  only 
w^s  admissible,  as  being  the  best  kooiirn  substance  to 
draw  tone  from  a  gut-string.  A  circular  motion  ap« 
pearedtbe  best  calculated  to  produce  a  continued  sound. 
But  bow  to  apply  borse-hair  to  a  wbeel,  and  stiJl  to 
preserv/e  all  the  elasticity  of  the  violin^bowy  has  been 
often  sought  without  success,  iwas,  however,  fortupate 
enqugl^,  ten  years  sincei  to  contrive  the  naetbod  described 
in  article  nine,  and  then  made  a  circular  bow,  wbicb 
possessed  al^  tha  smoothness  and  elasticity  of-  the  violin^ 
bpw.  This  I  attached  to  a  violin  ;  an4  by  giving  it  mo- 
tipn  drevir  tbe  finest  tones  of  which  the  violin  was  capable, 
and  wbi/cb  were  continued  during  pleasure ;  for  although 
tbe  inner  surface  of  the  hair  is  polygonic  and  not  circular^ 
yet  the  angles  are  so  very  obtuse  that  tlie£nest  ear  can* 
opt  discover  their' passage  over  the  strings. 

The  eighth  an4  eleventh  articles  give  me  the  same  ad« 
vantages  in  the  clayiole  as  in  the  piano  forte. 

So  soon  as  the  manufacture  of  the  ciaviole  is  establish- 
ed, I  shall  tura  my  attention  to  the  sixth,  seventh,  and 
twelfth  articles ;  and  also  the  ramifications  of  the  articles 
one,  two,  and  four,  unless  I  should  previously  dispose  of 
these  branches  of  the  patent  to  persons  in  the  respective 
lines  of  business,  which  I  am  willing  to  do  on  liberal 
t^rms; 

The  application  of  spiral  springs  to  saddles  and  stir- 
rup*straps  was  brought  forward  ^ith  great  success  in 
America,  immediately  on  taking  but  the  patent.  Great 
numbers  of  saddles  were  made,  and  purchased  with  avi- 
dity), by  the  first  horsemen,  who  recommended  them  to 
their  friends  with  the  highest  encomiums,  as  giving  per- 
fect ease  to  the  rider  even  on  the  roughest  trotting 
horse; 
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The  spiral  springs^  applied  to  the  suspending  of  riding 
earriages,  were  aisp  used,  and  hij^I'y  approved  ;  their 
^pense  is  trifling  compared  with  the  common  coach- 
springs^  and  any  requisite  degree  of  strength  and  elas- 
ticity can  be  given  by  increasing  the  number  and  length. 

There  iire  other  modifications  of  the  principles  of  this 
^tetit  which  I  intend  to  bring  forward  as  soon  as  pos- 
sible, of  which  the  Public  will  be  duly  informed. 

I  am,  Gei^tlemen. 

Yours,  &c. 

JOHN  ISAAC  HAWKINS. 

No.  4,  Dalby  Terrace,  Dec.  SO,  1805. 
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Of  the  Influence  of  Manganese  in  the  Productmi  of  Iron  oh 
a  large  Scale.    By  M,  Stuenkel,  Junior.     Translated 
from  the  German  by  M.  Daubuisson. 

From  the  Journal  bes  Mines, 

*■ 

Among  th6  great  number  of  writings  which  we  have 
upon  iron,  several  of  which  are  extremely  valuable,  ther6 
h  as  yet  not  bne  which  treats  fully  of  the  influence  of 
inaknganese  upon  the  production  of  iron  and  of  ste^l  on  a 
large  ^ca)^.  The  autboi^s  who  have  written^  updn  t\A 
workfAg  of  fron  wer6  either  there  theorists,  too  little  ac- 
i^^inted  With  the  manner  in  which  iron  is  produced  in 
f6uB^eries  and  forges,  or  else  able  practitioner^,  but  who 
hate  trig^ted  only  of  some  particular  objects,  and  Con* 
fined  themselves  too  much  to  local  circumstances. 

The  first  have  presented  thie  public  with  chemical  ana* 
lyses  and  reasonings  upon  the  constituent  principles  of 
frob,  and  to  theoA  we  are  indebted  for  the  sound  theory 
whioh  W6  tft  present  possess  respecting  ii^n  in  general,  * 
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theory  which  bears  a  just  proportion  to  the  actual  state 
of  chemical  knowledge.  The  practical  authors,  hy  their 
instructions  and  their  own  labours,  have  brought  certain 
parts  of  the  forging  art  to  a  degree  of  perfection  which, 
to  judge  from  appearance,  leaves  little  more  to  be  de« 
sired.  ' 

Neither  of  them,  however,  appear  to  have  paid  suf- 
ficient attention  (at  least  in  what  concerns  the  practice  of 
thiB  production  and  refining  of  iron)  to  th^  diflFerence  be- 
tween the  two  principal  kinds  of  cast  iron,  the  whik^ 
radiated  produced  from  the  manganesiferous  ores,  and 
the  graf'gramdated  obtained  from  the  other  ores. 

Having  had  occasion  to  make  some  observations  qh 
this  subject,  I  hope  they  will  be  favourably  received  by 
professional  persotis.  . 

The  cast-iron  produced  from  ores  which  contain  vobxl^ 
ganese,^  differs  essentially  from  that  which  is  obtained 
from  such  as  contain  none.  The  nature  of  these  two  spe- 
cies of  cast  metal,  and  the  farther  working  of  them,  re* 
quire  that  attention  should  be  paid  to.  this  difference. 
The  authors  who  have  not  paid  sufficient  attention  to  this 
circumstance,  and  who  have  contented  themselves  with 
distinguishing  the  harsh  and  brittle  cast  metal  from  tbat 
which  was  less  so,  have  taken  the  denomination  of  grq 
jcast  metal  for  $ynonimous  with  smooth  or  jgood  (gaar 
Germ.)  cast  metal,  and  that  of  t^hite  for  harsh,  bad 
(GrelL  Germ.)  cast  metal.  I  conceive  it  more  proper  to 
employ  the  words  smooth  and  harsh  (gaar  and  greU)  in 
their  original  signification.  The  epithet  of  white  will 
designate  the  cast  metal  proceeding  from  the  manga- 
nesiferous  minerals ;  the  other  will  be  called  gr^  cast 
metal. 

The  tt^A/fe-radiated  is  distinguished  as  easily  from  the 
j^^^-graoul^ted  as  one  inetal  can  be  from  another;  it 
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.«ill  therefore  be  easy  to  recognize  them  without  knowing 
the  manner  in  which  they  have  been  produced. 

All  the  iron  ores  which  contain  manganese  yieU  wkiie 
east  metal,  in  whatever  manner  their  fusion  is  performed*  ^ 
The  number  of  these  ores  is  small :  I  am  acquainted  with 
but  two  species,  viz.  the  spathic  iron  ore,  and  the  brmm 
iron  ore.  (Mineralog,  de  Werner,  tom.  11.  p.  257.)  They 
always  contain^  (at  least  the  &r8t  does)  mangaadse ; 
whereas  thb  substance  is  found  only  rarely  and  acci- 
dentally in  the  other  iron  ores.  The  more  there  is  put 
.of  maoganesiferous  ores  into  the  composition  of  ft  cast- 
ing, the  more  manganese  combines  in  consequence  with 
-tbe  cast  metal,  and  the  more  this  possesses  the  prc^erties 
which  characterise  the  white  cast 

In  the  forges  where  manganesiferous  ores  are  not 
.melted,  it  is  impossible  to  produce  a  similar  cast  metal ; 
that  b  to  say,  a  cast  metal  possessing  all  the  properties 
which  characterise  it,  and  which  we  shall  detail  in  the 
sequeL  Hence,  and  even  .without  chemiqal  analysis 
being  required,  we  may  conclude,  that  during  the  fusion 
of  the  ores  the  manganese  is  reduced  at  die  same  time 
with  the  iron,  and  that  it  is  combined  with  it  in  the  cast 
metal. 

The  two  species  of  cast  metal,  the  whiie  and  the  gr^, 
pass  frequently  into  one  another  by  insensible  gradatiotts  \ 
and  th^  we  cannot  distinguish  the  first,  unless  when  we 
know  that  manganese  existed  in  sufficient  quantity  in  the 
ores  that  were  fused.^  A  fourth  part  of  spathic  iron  ore, 
added  to  ores  which  contain  no  manganese,  is  sufficient 
to  render  the  cast  metal  such  as  may  be  ranked  among 
ih^  white  wtt. 

It  is  not  indeed  altogether  impossible  to  produce 
in  the  founderies,  with  manganesiferous  ores,  a  cast  roe* 
tal,  the  aspect  of  which  approaches  to  that  of  the  grey 

species; 
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spiecies ;  that  is  to  say,  it  sball  be  of  a  d«ep  grey  colour, 
and  granulated  (only  of  a  Bne  grain) ;  but  this  cannot 
happen  unleM  when  only  some  of  the  ores  that  are  fused 
im  maBgftaesiferotis,  arnd  when,  besides,  an  excess  of 
Hrarboal  in  proportion  to  tbe  ore  is  put  ii^to  the  charges. 
But  If  only  spathic  ores  and  black  haematites  (which  is 
known  to  be  tnabganesiferous)  are  fused,  it  is  then  abso- 
l<Mely  impossible,  whatever  excess  of  charcoal  may  be 
-emplo|yed,  to  obtain  a  cast  metal  of  a  deep  gr^y.  In  the 
furnaces  which  are  called  Biauoefen  (used  in  Styria)  a 
oaat  metal  of  a  grey  colour  can  never  be  obtained  as  soon 
•Its  oAly  the  half  of  the  ores  is  manganesiferous. 

'  I«  tm.  eledientary  treatiise  on  the  inetallui^ical  treat- 
ment of  iron,  it  would  i>e  tiicessary  to  make  tw6  sec^ 
tions ;  since  the  production  and  th^  refining  of  the  two 
s|»ecies  of  cast  metal  of  which  we  speak  require  prbces^s 
totally  different  from  each  6tber.  The  manipulations 
that  are  to  6e  practised  upon  ores  containing  mangaif^se 
difler  widely  from.those  to  be  used  in  treating  such  8^  do 
tyeitcDiitQiin  any. 

As^the  pure  manganese  ore  is  rarely  to  be  met  with  in 
naturdy  andy  as  when  futnaces  are  erected,  it  is  generally 
done  in  situations  contiguous  to  iron  mines  and  forests^ 
jt  will  haridly  be  possible  to  obtain  and  to  wotk  white  cast 
metal,  unlesi  in  places  where  nature  has  deposit^  maQ^ 
ganesiferevrs  iron  ores. 

The  prhrcipal  places  in  Gemmny  where  the  white  cast 
metal  is  wrought,  are  Styria,  Caribthia,  Canliota,  the 
territory  of  Nassau-Siegen,  Smalcalde  in  Hesse,  Maed- 
gesprung  and  Gedelde  in  the  Hartz^  Louisenthal  in  Sax* 
ony,  &c.  In  Silesia,  in  the  Margravate  of  Brandenburg^ 
kt  Lusatia,  in  Bohemia,  in  theiErzgebirgeof  S^xony^  in 
the  Harz  Mountains,  (widi^eieptiofi  of  the^fbrfes  mbov^ 

mentioned,) 
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mentipned,)  tbe|Te^€»st  metal  is  obtained^.  At  Mage- 
desprung  there  is  one  furaace  which  yields  white,  ati4 
another  which  yields  grey  c^st  metal :  the  former  is 
charged  for  the  greater  part  with  spathic  ore,  and  tfa|S 
latter  with  ores  that  contain  no  manganese. 

Ii^  the  forges  where  afgillaceous  and  siliceous  ores  are 
fused,  .t)i^  ought  to  c(C)Rsider  theoaselTea  very  fortanata 
when  they  h^ve  pure  spathic  ore,  especially  if  it  is  de^ 
composed  ;  for  then  it  is  very  easy  to  make  a  very  fnaifala 
composition :  and  when  th/^  ore  is  not  generally  very 
poor,  a  large  quai^tity  of  iron  may  he  obtained  in  a  shon 
time. 

The  spathic  iron  ore>  which  is  very  fusible  by  itself, 
especially  vfthmif  by  an  e&ct  of  decomposition,  it  has  be* 
come  brawt)  or  black,  jfavours,  in  a  singular  manner,  the 
fusion  of  the  other  ores,  evei)'  when  it  is.  mixed  with  them 
only  in  a  small  quantity.  In  defeult  of  spathic  ore,  they 
are  obliged  to  employ  time*ttone,  which  renders  th^ 
coqapositipn  poorer,  and  does  not  equally  favpur  the 
fusion. 

The  black  hsBOiatites,  especially  when  it  is  decom- 
posed, is  also  advantageous,  and  eveq  more  so  than  tho 
fipathic  iron  ore :  it  more  easily  yields  a  smooth  cast  me- 
tai>  and  is  very  fusible  by  itself;  mixed  wiik  4he  other 
iron  ores^  it  considerably  augments  the  produce  of  the 
melting :  it  contains,  as  well  as  the  spathic  ore,  a.  large 
PK^H^ortion  of  manganese.  The^  two  iron  ores  mixed 
l^ether,  when  they  are  decomposed,  aflkrd  the  most 
fusible  composition. 

*  Wli^a  ia  tfieiQ  pUcifs  a  c^t  imUt^  of  a  white  cqlojir  it  obtained* 
without  maDganesiferoup  ores  ha^iDg  been  employed^  it  i«  because  the 
cast  metal  is  harsh  and  brittle,  aqd  the  operation  has  not  been  well 

conducted :  thii  cast  metal  stiH  belongs  lo  our  greif  species. 
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A  remarkable  and  very  adTant^[peous  prdpeity  of  mitti* 
ganese  in  the  fusion  of  the  iron  ores,  is  that  of  destroying 
the  bad  effects  of  the  ponderous  spar  which  very  fre^ 
quently  accompanies  these  ores.  Ponderdas  spar  is  found 
mixed  with  a  great  number  of  iron  ores ;  and  when  these 
do  not  at  the  same  time  contain  manganese^  and  when 
the  spar  exists  in  them  in  considerable  quantity,  this  ren^ 
ders  them  altogether  incapable  of  being  fused,  or  at  least 
it  renders  this  operation  extremely  difficult ;  and'  in  all 
cases  a  bad  cast  metal  is  obtained,  and  the  iron  which  is 
extracted  from  it  by  refining,  is  frequently  so  brittle 
when  hot  as  to  be  altogether  unfit  for  use. 

The  ores  which  contain  manganese  are  little  or  not  at 
all  subjtet  to  tliese  bad  effects  of  the  ponderous  spar.  Of 
this  I  have  fully  convinced  myself  at  Smalcalde,  in  the 
Hanneberg,  and  at  Gittelde,  in  the  Hartz  mountains.  In 
the  last-mentioned  place  the  ponderous  spar  is  mixed  in 
extraordinary  quantity  with  the  spathic  ore  and  the  he- 
matites ;  it  is  disseminated  in  them  in  such  minute  grains 
as  to  be  absolutely  inseparable  from  them,  and  yet  these 
ores  are  fused  with  facility,  and  the  iron  obtained  from 
them  has  no  bad -quality. 

M.  Quantz  has  explained  this  effect  of  manganese  in 
Ills  treatise  on  the  '^  Art  of  working  Iron  and  Steel  in  the 
Territory  of  Smalcalde."  He  says  that  the  manganese^ 
by  means  of  its  oxygene,  prevents  the  entire  redaction 
into  sulphur  of  the  sulphuric  acid  contained  in  the  pon- 
derous spar,  and  that  this"  acid  is  volatilized  in  the  form 
of  sulphurous  acid. 

If  manganesiferous  ones  could  be  added  to  the  iron  ore 
known  in  the  Hartz  by  the  name  of  knoUen  (tubercular), 
it  might  then  be  fused  and  turned  to  advantage.  This 
Inspector  Stuenkel  has  proved  by  experiments  made  on  a 
large  scale  i  it  is  the  ponderous  spar,  which  is  mixed  with 

it 
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it  in  very  large  quantity,  that  renders  it  incapable  of 
being  wrought;  were  it  not  for  tWi,  it  would  certainly 
alFord  good  cast  metal.  M.  Gnaelin  has  analyzed  some, 
specimens  which  were  perfectly  pure,  and  has  found  no- 
thing  in  them  which  could  produce  the  quality  of  being 
brittle  in  heat,  which  the  iron  extracted  from  them  exhi- 
bits  ;  but  of  a  hundred  specimens  of  ore,  there  are  not 
two  which  do  not  contain  ponderous  span 

This  good  eifect  produced  by  the  manganese  in  the 
treatment  of  the  ores  mixed  with  ponderous  spar,  does 
not  take  place  equally  in  that  of  the  minerals  which  con*. 
Utin  martial  pyrites ;  of  which  the  following  is  an  ex-* 
ample.  Near  Ahenaner,  in  the  Hartz,  there  is  found. an 
iron  ore,  which  consists  of  very  poor  spathic  ore  and 
brown  haematites,  the  whole  mixed  with  |k  large  proper-^ 
tion  of  quartz.  This  cnre  had  hitherto  been  melted  in  a 
neighbouring  foondery;  but  for  a  year  past  it  has  been 
carried  to  Lehrbach,  wherig  it  is  mixed  with  the  mtne^ 
rals  which  are  melted  in  the  founderies  of  that  country. 
These  minerals  are  red,  siiiceoas,  and  ai^illaceous  iron 
ore,  which  contains  pyrites.  Whatever  mixtures  have 
been  made  of  the  different  varieties  of  this  ore,  a  cast 
metal  was  obtained  from  it,  of  which  little  use  could  be 
made,  because  the  iron  extracted  from  it  was  brittle  in 
beat,  or  at  least  because  it  was  necessary  to  add  to  it  cast 
iron  of  a  different  quality,  in  order  to  obtain  good  iron 
ia  bars.  This  iron  was  the  more  brittle  in  heat  as  the 
cast  metal  was  less  smooth  and  less  grey,  and  it  neTef 
was  entirely  ^a  But  when  manganesiferous  ores  are 
added,  hardly  any  more  iron,  brittle  in  heat  is  obtained^ 
however  little  grey  the  cast  metal  may  be. 

In  whj^ever  manner  the  manganesiferous  ores  are 
melied,  they  always  yield  that  kind  of  metal  which  we 
have  termed  the  mkitt  cast  metal^  on  account  of  its  co- 
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lour.  I  think  I  have  sbewD,  by  a  certain  consequence, 
that  tbis  cast  metal  contained  manganese.  -My  present 
object  is  to  specify  more  particularly  tbe  differeace  be^ 
tween  my  two  species  of  cast  metaU 

-  * 

Of  the  C^st  Metah  obtained  from  Ores  which  are  not  man'^ 
ganesiferous^  or  0  the  grey  Cast  MetaL 

Tbe  colour  of  tbe  grey  cast  metal  is  more  or  less  deep, 
according  as  the  cast  is  smooth  or  harsh  ;  that  is  to  say, 
according  as  a  greater  or  less  quantity  of  charcoal  has 
"been  put  into  tbe  furnace.  It  appears  to  be  an  assem* 
blage  of  small  grains^  which  are  nothing  else  than  crys- 
tals. -  When  the  cast^  is  snoootb,  they  have  a  blackish 
and  very  brilliant  aspect,  and  are  larger  than  when  it  i^ 
harsh  or  half  smooth  ;  in  the  latter  case,  tbe  fracture  ii 
dull,  and  it  has  a  grey  ash-colour. 

Hgwever,  the  grey  cast  metal,  in  order  to  present 
these  characters,  ought  not  to  be  cooled  too  rapidly;  foe 
in  this  case,  which  happens  when  it  is  cast  in  thin  plates^ 
Uie  smooth  cast  metal  is  in  small  grains,  and  of, a  light 
grey  colour ;  the  half  smooth  is  whitish,  and  the  harsh 
perfectly  white* 

When  the  grey  cast  metal  is  very  harsh,  it  is  thick, 
and  flows  slowly  as  it  comes  from  the  furnace  $  it  emits 
» slight  sound,  and  exhibits  an  ebullition  :  it-quickly  be- 
comes solid,  and  in  doing  so  small  vortexes  are  observed 
at  its  surface  :.  this  surface,  when  the  cast  metal  has  be- 
com6  solid,  is  full  of  small  holes  or  concavities.  Its  fracr 
ture  is  pretty  white,  and  its  internal  aspect  is  neither 
rough  nor  granulated,  ,but  rather  even ;  tbe  texture  if 
then  so  close,  and  tbe  grain  so  fine,  that  the  crystals  can 
tio  longer  be  distinguished.  This  cast  metal  is  harsh, 
brittle ;  it  is  easily  refined,  but  it  undergoeis  at  the  same 
lime  a  very  considerable  loss,  and  generally. afforc(s  ao 
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iron  of  bad  quality.    It  is  a  product  which  it  is  hardly  ever 
wished  to  obtain  *« 

The  grey  cast  metal^  when  it  is  very  smooth^  is  like- 
wise thick  ;  but  it  runs  tranquilly  as  it  comes  from  the 
furnace,  and  it  becomes  fixed  with  much  less  rapidity 
than  the  preceding  :  it  is  as  thick  as  this,  but  more  fusi- 
ble. Whilst  it  is  running  it  appears  covered  with  a  kind 
of  froth)  and  it  throws  up  a  large  quantity  of  carburet  of 
iron  to  its  surface  f;  this  surface  is  rough,  slightly  un- 
dulated, but  without  holes  or  asperities  :  the  cast  quetal 
has  a  certain  degree  of  ductility,  and  does  not  easily 
break.  The  refining  of  it  requires  a  little  more  time  than 
that  of  the  harsh  cast  metal ;  but  it  undergoes  less  loss, 
and  yields  better  iron.  Its  pastey  fluidity  renders  it  full 
as  unfit  for  being  cast  into  moulds  as  the  harsh  metal : 
that  which  is  best  adapted  for  tbis  kind  of  work  is  the 

*  Great  pains  are  taken  to  arpid  those  operations  of  the  furnace 
which  yield  this  kind  of  cast  metal  {  not  only  because  the  metal  is  bad, 
but  also  because  the  smelting  goes  on  ill,  the  scum  being  often  very 
much  charged  with  iron.  Besides,  theJomace  is  then  in  such  a  state 
that  a  small  neglect  may  have  YCr  j  disastrous  consequences  i  for  ex- 
ample, if  the  blast  be  a  Jittle  too  strong,  or  the  charge,  of  ore  too 
large,  the  crucible  is  then  in  danger  (»f  l>ecomiDg  obstructed  i  in  which 
case  there  is  no  other  remedy  than  to  put  out  the  fire* 

f  1  think  I  ba-ve  remarked,  thatthecarburet  of  iron  does  not  begin 
to  appear  at  the  surface  of  the  melted  metal  until  the  temperature  of 
the  latter  has  become  lower  than  it  was  in  Ihe  furnace.  This  is 
easily  olMenred  in  casting  pig-iron;  the  carburet  does  not  appear  until 
the  cast  metal  is  already  at  a  certain  distance  from  the  orifice.  It  ap- 
pears to  me  that  the  carbl)n  is  dissolved  in  the  cast  metal,  and  that  it 
comports  itself  therein  nearly  like  salts  in  water.  When  the  tempera- 
ture of  this  fluid  is  reduced,  a  portion  of  the  salt  separates  itself» 
carrying  with  it  a  quantity  of  water  of  ^crystallization }  in  like  man- 
ner, whea  the  cast  metal  cools,  a  part  of  the  dissolved  carbon  sepa. 
rales,  and  carries  with  it  a  small  quantity  of  iron,  which  constitutes  it 

carbural* 

Ba  half- 
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balf-smootb  species,  as  it  receives  best  the  impressions  rf 
the  moulds.  Frequently  also  this  kind  of  cast  metal  is 
the  best  adapted  for  refining,  eiccept  in  cases  where  the 
ores  contain  a  matter  which  tends  to  render  the  iron  brit- 
tle in  th€  cold  or  heat :  in  such  cases  the  greyest  cast 
metal  is  that  which  aflFords  iron  the  least  subject  to  these 
defects,  and  it  is  that  which  we  must  then  endearour  to 
obtain.  The  half-smooth  species  holds  the  intermediate 
place  between  the  two  others  with  regard  to  colour, 
lustre,  and  fracture  of  the  grain  ;  it  seldom  presents  any 
carburet  of  iron,  and  then  but  very  little :  this  latter  sub- 
stance is  never  found  in  the  harsh  east  metal. 

The  manner  in  which  these  three  varieties  of  grey-cast 
iron  comport  themselves  in  the  Ibrge  is -somewhat  dif- 
ferent with  respect  to  the  time  of  the  refining ;  this  dif- 
ference, however,  is  inconsiderable ;  and,  by  mixing  the 
smooth-cast  metal  with  the  brittle,  (which  is  the  best  and 
inost  usual  method,)  one  may  very  eiutily^  in  a  Gr^man 
refining  fire,  where  masses  of  2|  quintals  are  fabricated, 
refine  from  50  to  56  quintals  of  bar  iron  in  a  week,  from 
Monday  morning  to  Saturday  noon. 

It  is  totally  iittpossible  with  the  grey  cast  metal  to  make 
steel  good  enough  to  be  applied  to  any  useful  purple : 
of  this  we  have  fully  convinced  ourselves  by  various  ex- 
^periments,  which  we  have  lately  made  in  the  Hartz. 
The  reason  is,  that  when  this  cast  metal  is  wrought  for 
the  purpose  of  converting  it  into  steely  it  passes  too  easily 
into  the  state  of  refined  iron. 


TO  BE  CONCLUDED  IN  OUR  NEXT. 
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observations  on  the  Combination  of  Antimony  with  Tin, 

2[y  J/.  Thenard. 

From  the  Annales  de  Chimie.  .     /    . 

xxBOUT  a.year  ago  I  had  occasion  to  make  an  obser- 
TatioAy  of  which  I  am  about  to  give  an  account^  in  ex- 
amining an  alloy  which  was  attempted  to  be  introduced 
inta  commerce,  and  to  which  such  valuable  properties 
were  erroneously  attributed,  as  might/ if  it  had  really 
'possessed  them,  have  rendered  it  in  many  respects  a  fit 
substitute  for  silver 

It  was  said  to  be  very  malleable ;  but  what  was  chiedy 
extolled  was  its  analterability.  From  its  appearance,  I 
conjectured  that  it  must  have  contained  a  large  propor- 
tion of  tin,  and  as  its  price  was  moderate,  I  also  sus- 
pected  the  presence  of  antimony  in  it,  and  to  a  certain 
degrele  that  of  zinc  or  of  lead.  Under  this  idea  I  treated 
100  parts  of  it  with  nitric  acid.  They  were  soon  at- 
tacked with  a  violent  effervescence,  and  converted  into  a 
white  powder.  At  the  end/pf  half  an  hour's  ebullition^ 
after  having  filtrated  the  liquor^  I  tried  it  successively 
-with  potash  of  commerce,  sulphuric  acid,  and  the  hydro- 
tulphurets. 

All  these  re-agents  having  indicated  that  it  contained 
nothing  metallic  in  solution,  I  considered  it  very  proba- 
ble that  this  alloy  was  composed  merely  of  tin  «and  anti- 
mony. To  ascertain  this  point,  I  took  the  above-men^ 
tinned  white  powder,  into  which  it  had  been  converted 
by  the  nitric  acid,  and  dissolved  it  in  muriatic  acid/  I 
concentrated  the  solution,  and  diluted  it  with  water. 
There  was  produced,  as  I  had  foreseen,  a  very  abunaant 
precipitate  \  but  having  let  the  liquor  stand  for  a  day, 
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and  then  decanted  it,  I  hardly  found  any  more  traces  of 
irtetal  in  it  than  in  the  preceding.  ^Ammoniac  scatc^Iy 
rendered  it  turbid,  and  the  hydro-sulphuret  of  potash 
gave  -it  a  slight  yellow  tinge.  Though  I  bad  perfprmed 
the  operation  with  great  care,  I  could  not  give  credit  to 
'  this  result^, so  singular  did  it  appear  to  fne;  and  it  i^s 
.only  by  repeating  it  that  I  was  convinced  that  I  bad  not 
been  deceived.  What  could  I  conclude  from  this?  From 
considering  merely  the  known  properties  of  the  oxyd  of 
antimony  and  of  tin,  I  oiust  have  concluded  that  the 
substance  which  I  examined  was  nothing  ^Ise  than  ai>- 
timony.  Nevertheless  it  was  sensibly  malleable*  It  must 
therefore  contain  some  other  metal.     Every  thing  seem- 

4 

ed  to  persuade  me  that  this  was  tia ;   and,  ior  fact,  t 
formed  with  antimony  and  tin  an  alloy  which  possessed 
.entirely  the  same  properties.     Four  parts  of  tin  and  oa« 
of  antimony  gave  a  very  ductile  one.     From  equal  parts 
there  results  an  alloy  which  still  possesses  a  certain  de- 
gree of  ductility.  •  But  if  a  few  hundredth  parts  of  lead 
are  added  to  the  tin,  both  become  very  brittle.     The  in- 
termediate alloys  enjoy' properties  relative  to  the^anti* 
ties  of  tin  and  of  antimony  which  they  contain.    None 
of  them  are  precipitated  from  their  solution  in  nitro- 
muriatic  acid  by  water.     There  necessarily  exist  certaia 
limits,  but  these  limits  are  very  remote.     It  is  sufficient 
that  the  alloy  contain  one-third  of  its  weight  of  antimoi>y 
^to  be  in  this  predicament,  especially  if  the  excess  of  acid 
has  been  in  a  great  measure  expelled  by  evaporation*    I 
taiQst,  however,  mention  that  the  precipitation  i»  not 
quite  completed  till  at  the  end  of  twenty^four  faour% 
swben  the  antimony  predoounates  ;.  for  then  the  last  por<* 
tions,  which  are  a  combination  of  the  two  oxyds  with  the 
muriatic  acid>  ;ieparate  themselves  but  gradually* 

;  This, 
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fliigj  however,  is  not  the  only  instance  which  we  have 
0f  combinations  of  oxyds.  It  cannot  be  doubted,  that 
tbe  oKyd  of  tin  combines  itself  with  the  oxyd  of  lead  ;  ^for. 
in  calcining  an  alloy  of  three  or  four  parts  of  lead  with 
one  part  of  tin,  it  soon  burns  after  the  manner  of  a  pyro« 
^  phorus,  and .  is  suddenly  converted  into  oxyd,  wheireai 
tipn,  jvhieh  is  much  more  combustible  than  lead/  far  froni 
presenting  this  phenomenon,  is  not  converted  into  oxyd 
.without  requiring  a  considerable  space  of  time,  even 
when  its  points  of  contact  with  the  air^ard  multiplied. 
I  have  made  many  other  experiments  to  ascertain  wfae- 
dier  the  oxyd  of  antimony  acted  upon  other  oxyds  like 
upon  the  oxyd  of  tin ;  a^d  I  think  I  have  convinced  my* 
self  that  this  is  the  only  one  which  the  antimonial  oxyd 
carries  into  precipitation,  and  that  the  oxyd  of  bia* 
ja»tb  precipitates  none  with  it,  not  even  the  oxyd  of 

•V. 

till* 

After  having  thus  proved  by  synthesis  that  my  alloy 
waa  formed  of  tin  aud  antimony,  it  was  necessary  that  I 
fthonld  seek  for.  the  analytical  means  proper  for  effecting 
the  separation  of  these  two  constituent  principles.  I  first 
employed  the  muriatic  acid  which  dissolves  tin  well,  and 
doea^not  attack  tbe  oxyd  of  antimony.  Its  action  ^upon 
tbe  alloy  amounted  almost  to  nothing ;  moreover,  in  the 
portion  dissolved « I  again  found  antimony.  I  then  tried 
sulphurated  hydrogene.  I  knew  that  it  easily  precipi*- 
tated  the  muriate  of  antimony,  and  that,  on  the  other 
hand,  it  decomposed  highly  oxydated  muriate  of  tin  with 
difficulty^  This  means  did  not  prove  more  successful 
than  the  first.  The  liquid  concreted  into  a  mass,  and 
did  not  permit  me  to  obtain  the  salt  of  tin  by  itself,  and 
even  the  separation  was  far  from  being  exact.  I  also 
tried,  though  without  success,  to  volatilize  the  antimony, 
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l^y  strongly  heating  the  alloy  in  small  vessels.  Fioallj,  I 
treated  the  alloy  by  the  nitro-muriatic  «cid,  and  I  took 
eare  that  the  two  muriates  w^ere  higbly  oxydated;  I  di»- 
tilled  them  in  a  retort,,  takiog  letre.to  stir  them  continu"' 
ally,  especially  towards  the  end  of  the  operation.  I  even 
urged  the  fire  till  tb<$  bottom  of  the  mtort  became  red 
hot,  and  I  sensibly  obtained  the  whole  of  the  muriate  of 
tin.  The  muriate  of  antioiony  wbieb,  when  highly  oxy- 
^atfd,,  is  Bot  .volatile,  remained  in  the  retort.  Ooly  t 
very  small  ({iii^ntjty  of  this,  salt  had  passed  into  the  re* 
oeiver.  .  AUo  the  muriate  of  tiii  was  scarcely  reiniered 
turbidr,  by  water.  Thotlgb  this  process  is  perhaps  not  a 
▼ery  accurate  one  for  separatieg  the  two  oxyds  of  tin 
and  of  antimony,  I  consider  it  as  the  best  that  can  be 
employed,  and  conceive  it  tp  be  sufficiently  exact  to  ia« 
dicate  some  handredth  parts  of  tin  wbicb  the  antimony 
might  contain,  or  some  hundredths  of  antimony  that 
might  exist  in  the  tin. 

T^e  inferences  to  be^  drawn  froqi  this  new  fact,  which 
is  of  sufficient  importance  to  merit  the  attention  of  che« 
mbts,  arQ  evident.  Is  it  very  certain  that  the  antimonial 
ores  do  not  contain  tin,  and  vice  versa?  Assuredly  not, 
since  the  modes  of  analysis  hitherto  employed  for  sepa- 
rating thes.e.  two  metals  are  inaccurate.  I  have  already 
sought  for  tin  in  the  sulphuret  of  antimony,  and  have 
found  no  trace  of  it ;  but  I  have  not  yet  analyzed  the 
other  ores  of  antimony  any  more  than  those  of  tiii.  Thi$ 
is  an  inquiry  which  I  should  think  it  very  useful  to  make, 
and  which  might  perhaps  lead  to  interesting  results. 
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New  Observations  on  the  Nature  of  Tannin. 

By  M:  Tromsdorff. 

(Concluded  from  Page  67.) 

Experiment  XXV, 

X  HE  precipitate  obtained  (Experiment XXIV.)  by  the 
nitrate  of  le^ad  was  diluted  with  distilled  water,  and  then 
exposed  to  a  continued  stream  of  acid  of  hydrothion. 
The  liquor  assumed  a  dark-brown  colour,  and  yielded  a 
pure  tannin,  after  having  been  filtered  and  evaporated  to 
dryness.  The  residue  being  treated  a  second  time  in  the 
same  manner  with  acid  of  hydrothion,  again  left  pure 
tannin  ;  but  the  third  time  the  water  scarcely  assumed  a 
yellowish  tinge.  The  tannin  obtained  in  this  manner  was 
very  soluble,  and  exhibited  not  the  slightest  attraction 
for  the  moisture  of  the  atmosphere,  after  having  been 
dried  by  evaporation. 

Experiment  XXVI. 

I  then  occupied  myself  with  the  very  sour  liquor,  which 
kad.  been  decanted  from  the  precipitate  of  Experiment 
XVIII,  and  I  added  to  it  the  water  of  lixiviation.  On 
mixing  solution, of  glue  with  it,  I  obtained  an  abundant 
precipitate,  which  proves  that  it  still  contained  a  large- 
quantity  of  tannin.  In  order  to  obtain  the  latter,  I  first 
evaporated  the  water  from  it ;  but  the  fire  not  having 
been  slackened  in  time,  sulphureous  acid  was  formed, 
and  only  a  coaly  substance  was  obtained,  which  retained 
nooe  of  the  properties  of  tannin.   * 

These  experiments,  well  considered,  lead  to  the  fol- 
lowing inferences.  1.  It  is  true,  as  Proust  says,  that  the 
sulphuric  acid  produces  a  precipitate  in  a  concentrated 
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solution  of  galls.  2.  Jt  is  not  yet  demonstrated^  that  this 
precipitate  is  a  combination  of  s^iphurie  aqfd^n^  t^nin; 
it  may,  on  the  contrary,  be  only  tannin  in  .an  altered 
state  which  has  retained  a  small  quantity  of  sulphuric 
acid;  what  renders  this  probable  iS|  its  but  slightly 
acidulous  taste,  ^nd  the  small  quantity  of  potash  neces^ 
sary  for  its  saturation..  The  addition  of  potash  not  only 
carries  off  the  combined  acid^  but  it  also  in.  part  restores 
the  tannin  ta  its  original  state,  for  I  really  obtained  (Ex* 
perimentXXI.)  a  pur6  tannin  by  means  of  alcohol.  The 
addition  of  potash  would  therefore  not  be  necessary  (as 
Proust  thinks)  to  decompose  the  sulphate  of  tannin,  but 
rather  to  restore  the  tannin  to  its  original  state  ;  and  an 
excess  of  potash  would  even  be  detrimental,  since  it 
would  enter  into  combination  with  the  tannin,  as  is 
proved  by  experiment  XXII.  Moreover,  Experime^it 
XXIII.  proves  that  a  part  of  the  tannin  is  so  altered  in  its 
nature  by  the  effect  of  the  acid,  that  it  even  loses  its  ac-' 
tion  upon  the  solution  of  glue.  In  order  to  attain  to 
greater  certainty  in  this  obscure  matter,  it  would  be  ne*^ 
cessary  to  determine  well,  whether  the  precipitate  ob- 
tained by  the  sulphuric  acid  is  really  a  combinatiotr  of 
the  sulphuric  acid  with  the  tannin,  or  whether  this  acid 
adheres  to  it  only  mechanically,  and  whether  the  tannin  is 
^<sparated  in  consequence  of  the  sulphuric  acid  oxydatiug 
it,  or  subtracting  bydrogeoe  or  carbon  from  it. 

*  « 

Experiment  XXVI. 

.  I  prepared  a  new  watery  infusion  of  galls,  which  I  coo- 
centratied  by  evaporation  to  such  a  degree  that  it  becaa^e 
turbid  in  cooling,  and  a  small  quantity  of  tamiin  was  {^e- 
cipitated.  I  gradually  poured  into  it  pure  sulphuric  aci^y 
wheocse  r^ul  ted  precisely  the  phenomeixon  of  Exp,;5j;VIIL 
Whenth/;  precipitate  had  deposited  itfelfl  poured  off 
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the  supernatant  liquor,  whicb  was  still  yellow,  and  of  a 
very  sour  taste.    Upon  the  residue' I  poured  a  small  quan*- 
thy  of  distilled  water,  in  which  I  stirred  it  well^  and  then 
poured  off  the  water.    I  used  the  precaution  to  add  littte 
water  at  once,  and  to  take  it  very  cold,  at  twelve  dif- 
ferent times.    It  is  true  this  causeda  loss  of  much  preci- 
pitate, but  then  not  the  slightest  acid  taste  was  left.  This 
precipitate  having  been  dried,  there  resulted  from  it  a 
brown   mass,  which  no  longer  attracted  the  humidity  of 
the  air.  -  Cold  water  dissolved  but  a  very  small  quantity 
of  it,  and  it  required  at  least  seven  times  as  much  hot 
water  as  there  was  pure  tannin,  to  effect  its  solution ; 
yet  there  still  remained  something  that  was  not  dissolved, 
but  this  hardly  amounted  to  more  than  0,09  of  the  whole. 
This  solution  precipitated  that  of  glue  like  pure  tannin  ; 
however,  the  precipitate  was  less  tenacious  than  that  of 
pure  tannin,  and  of  a  deeper  colour.  Its  action  upon  th!B 
solutions  of  irpti  and  other  metals  was  the  same  as  that  of 
tannin.     The  muriate  and  the  acetate  of  barytes  did  not 
renderthis  solution  in  any  degree  tiirbid  ;  whence  I  think 
we  may  certainly  conclude  the  absence  of  the  sulphuric 
acid.     Water  of  barytes,  it  is  true,  was  precipitated ; 
but  as  the  precipitate  dissolved  intirely  in  nitric  acid,  it 
is  evident  that  no  sulphate  of  barytes  had  been  forrtied. 
I  repeated  the  evaporation  to  dryness  with  the  rest  of  the 
solution,  the  residtifum  of  wfaiek  I  covered  with  rectified  • 
alcohol,  without  any.  solution  taking  place ;  on  adding 
water  to  it,  I  observed  that  the  solution  was  now  effected 
\rith  much  greater  facility.    When  I  had  evaporated  the 
alcohol  and  water  to  dryness,  the  brown  m^ss  which  re- 
sulted dissolved  much  more  easily  in  distilled  water,  but 
yet  not  quite  so  easily  as  pure  tannin  does. 

These  experiments  appeared  to  me  to  prove  that'  the 
sulphuric  acid  is  not  pi'ecipitated  in  combinati6n  with  the 

S  2  .  tannine 
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tannin,  but  that  there  merely  results  from  it  a  changt? 
(the  nature  of  wbich^  indeed,  I  cannot  yet -deteraiine)  &i 
the  composition  of  the  tannin,  by  means  of  which  the 
latter  dissolves  with  greater  diflSculty  in  water,  but  re- 
tains  its  other  essential  properties.  Hence  it  also  results, 
that  alcohol  restores  its  solubility  to  a  certain  degree, 
which  may  serve  to  explain  the  nineteenth  experiment. 
The  alkali  is  therefore  by  no  means  necessary  when  the 
adhering  acid  has  been  separated;  on  the  contrary,  its 
addition  determines  a  combination  with  the  tannin,  which 
renders  it  insoluble  in  water,  (Experiment  XXII.)  To 
ascertain  the  disadvantage  arising  from  the  alkali  I  made 
the  following  experiment. 

Experiment  XXVIII. 

I  took  the  tannin  obtained  in  the  preceding  experi- 
ment, and,  after  having  dissolved  it  ia  water,  I  added 
a  little  carbonate  of  potash,  which  immediately  rendered 
it  turbid.  1  evaporated  to  dryness,  and  put  the  residuum 
to  digest  with  alcohol  containing  ^^  of  water.  This  li- 
quid took  up  but  very  little  of  it;  and  what  remained 
upon  the  filtre  comported  itself  exactly  like  the  mass  of 
Experiment  XXII.  The  spirituous  liquid,  evaporated, 
left  a  scarcely  perceptible  quantity  of  tannin. 

•v 

Experiment  XXIX. 

The  acid  liquor  (Experiment  XVII.)  and  the  water 
which  had  served  to  wash  the  residuum  were  carefully 
evaporated  to  a  fourth,  and  then  exposed  to  cold,  whence 
resulted  an  abundant  dark-coloured  precipitate,  of  which 
a  part  was  lost  in  repeating  the  cold  washing,  but  what 
remained  was  altogether  of  the  same  nature  as  the  pre- 
cipitate of  the  first  washing,  (Experiment  XXVIL) . 

Es^periment 
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Experiment  XXX. 
As  Proust  also  makes  mention^  of  the  muriatic  acidi  as 
a  means  of  precipitating  tannin,  with  which  it  js  like- 
wise to  combine  after  the  manner  of  the  sulphuric  acid 
in  its  precipitation,  I  resolved  to  make  an  experiment  on 
this  subject.  I  poured  into  a  highly  satujrated  infusion 
of. galls,  pure  and  concentrated  muriatic  agid,  till  all 
precipitation  ceased.  The  precipitate  perfectly  resem- 
bled that  which  is  produced  by  the  sulphuric  acid.  As 
soon  as  it  was  well  collected  at  the  bottom,  I  decanted 

m 

the  liquid,  which  I  put  by,  and  marked  it  No.  I ;  as  to 
the  precipitate,  I  washed  it  ten  different  times  with  dis- 
tilled water,  using  the  precaution,  as  in  the  preceding 
experiment,  to  employ  ^ach'time  only  very  cold  water, 
and  in  very  small  qu^tily;  notwithstanding  which  a 
third  of  the  precipitate  disappeared.  It  now  had  no 
longer  any  acid  taste,  it  dissolved  in  boiling  water,'  but 
employed  in  such  large  quantity  that  the  solution  was  not 
Dnore  coloured  than  a  weak  infusion  of  galls ;  its  tastewas 
purely  astringent,  it4>recipitated  animal  jelly  abundantly, 
it  threw  down  the  muriate  of  iron  in  a  black  precipitate ; 
but  it  produced  no  turbidity  in  thi^  solution  of  muriate 
of  silver,  and  consequently. gave  no  longer  any  indica- 
tion of  muriatic  acid.  To  obviate  the  objection,  that 
perhaps  the  muriatic  acid  intimately  combined  with  the 
tannin  had  no  more  action  upon  the  muriate  of  silver,  I 
put  into  the  solution  of  tannin  some  drops  of  pure  car- 
bonate of  potash,  completely  deprived  of  muriatic  acid; 
whence  resulted  indeed  a  precipitate,  but  this  was' not 
muriate  of  silver,  for  it  dissolved  with  ease  in  nitric  acid. 
I  then  evaporated  the  other  solution  to  dryness,  I  lixi- 
viated the  product  with  alcohol  diluted  with  a  tenth  of 
water,  I  boated  them  together,  letting  the  alcobol  evapo- 
rate ;-  the  residuum  dissolved  veify  well  in  water,  and  pre* 

^nted  all  the  other  properties  of  tannin. 

The 
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The  preceding  experiments  convinced  n^e  that  the 
data,  of  Proust  relative  to  these  phenomena  we;re  inaccu- 
rate ;  moreover,  they  taught  me  that,  by  means  of  the 
ax^ids,  s^t  least  of  the  sulphuric  acid,  the  separation  of 
the  tannih  may  be  effected,  although  this  method  is  by  no 
means  to  be  recommended ;  1,  because,  supposing  the 
infiTsion  of  galls  to  be  a*s  much  concehtrated  as  possible, 
there  is  always  a  large  portion  which,  remaining  dis- 
solTedin  the -water,  is  lost ;  2,  because  much  of  the  tan- 
nin pti^feipitdted  is  lost  also  iti  the  repeated  washings. 

E3?periiaent  XXXI. .        - 

I  next  thought  it  necessary  to  examine  the  state  rf  nay 
piiTe  tannin  (Experiment  XVL)  in  relatioii  to  the  sul- 
phuric and  muriatic  acids ;  for  it  was  very  pqsaible  ttet 
its  result  might  be  different,  since,  besides  the  gallic 
acid,  the  infusion  of  galls  contains  mucilage,  extractive 
matter,  and  calcareous  sulphate.  I  therefore  diasolyed 
one  part  of  my  pure  tannin  in  three  parts  of  water,  and 
on  treating  it  with  the  sulphuric  acid  I  remarked  exactly 
the  same  phenomena  as  in  the  saturated  infusion  of  galls  j 
I  obtained  only  a  fourth  oiF  the  tannin  employed,  the  sur- 
plus having  remained  in  theacid  liquor,  and  in  the  water 
of  lixiviation.  With  the  muriatic  acid,  the  result  was 
the  same  as  in  the  infusion  of  galls;  it  would  be  »uperr 
fluous  to  repeat  the  processes  in  this  place. 

It  now  remained  for  me  to  ascertain  how  the  acids 
rendered  the  tannin  ift  part  so  d^femlt  to  be  dissolved,  I 
thought  I  could  uot.atte«pt  the  solution  of  the  (jnestitA 
with  better  prospectof  success  than  by  dwrcstigBtiiig^^lie 
eflTect  of  several  acids  in  a  difiewnt  «tate  of  oxy^tion 
upon  the,  infusion  of  galls*  With  tWs^iew  I  nndertool: 
the  following  experiments^  which,  how^ever,  »wiU«0to 
appear,  :did  not  yet  lead  »e  to^nsatisfectotly  wlution; 

Experiment 


\ 
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Experiment  XXXII. 

I  conducted,  during  a  certain  spaed  of  time/ a  stream 
oJF  sulphurous  acid  gas  into  a  saturated  infusion  of  galls;; 
but  I  observed  no  other  change  than  the  absorptioii.  Nei^ 
ther  the  colour  nor  the  transparency  of  the  liquid  was 
altered,  nor  was  any  precipitate  thrown  down«  The  soltSN 
tion  of  glue  was  precipitated  by  means  of  it  as  Well *as; 
before,  and  the  coriaceous  combination  bad  the  knewn 
properties.  Thus  the  sulj)hurous  acid  manifested  tto 
action,  upon  tannin. 

Experiment  XXXIII. 

Eight  ounces  of  a  highly-concentrated  solution  of  galls 
were  mixed  with  an  ounce  of  crystallizable  acetic  acid^ 
(prepared  according  to  the  process  of  Lowitz) :  neither 
precipitate  nor  any  other  change  was'  produced.  An 
ounce  of  pure  tannin  dissolved  in  four  ounces  of  distilled 
water,  and  mixed  with  concentrated  acetic  acid,'  gavQ 
the  same  result.  The  acetic  acid  had  therefore  no  more 
action  upon  the  tannin,  since  the  infusion  acted  as  before^ 
upoo  tfae  solution  of  glue. 

Experimenit  XXXIV. 

Pure  concentrated  phosphoric  acid  (composed  of  about 
one  }^rt  df  acid  to  one  and  a  half  of  water)  likewise  pro- 
duced no  alteration  in  an  infusion  of  galls.  ^ 

.    .  Experipient  XXXV. 

CvyslaHised  <oxalvc  iieid^  heated  with  six  times  it^ 
weight  jefcpneeiMurafeed  tiheture  of  galls^  produced  no 
ahiHtitimi.  The  ease  was  th^.  same  with  the  tartarous 
anol  mai»o  actdsj  ^  bot^  of  which  changed  neither  ttie 
highly* sail] mtedittfuttioD  of  galis,  concentrated  by  eva- 
poratioD,;  nor  tiie  sokitioii  of  pure  taiinin* 

.1  X?ijeriinenL 
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Experiment  XXXVI. 

Nitric  acid  produced  no  precipitate  in  the  infusion  of 
galls.  J  added  to  it,  drop  by  drop,  fuming  nitric  acid, 
which  produced  a  great  heat;  the  liquid  assufned  a  su- 
perb red  colour,  was  brought  to  ebullition  by  the  addi« 
tion  of  fresh  acid,  became  yellow,  and  at  last  straw- 
coloured,  yielding  an  acidulous  liquor  similar  to  malic 
acid. 

El^periment  XXXVII. 

I  caused  a  stream  of  muriatic  acid  gas  to  pass  into  a 
saturated  tincture  of  galls ;  after  some  time  a  precipitate 
was  formed  similar  to  that  of  Experiment  XXX,  w^iich 
su^cords  also  with  the  other  observations. 

Experiment  XXXVIII. 

1  poured  liquid  arsenic  acid  into  a  saturated  infusion  of 
galls.  It  produced  an  abundant  precipitate,  which  was 
first  washed, several  times  with  cold  water,  whereby  more 
than  one  half  was  made  to  disappear.  Having  after- 
wards  poured  boiling  water  upon  it,  a  complete  solutioa 
was  formed,  which  precipitated  that  of  glue  in  the  ordi- 
nary manner,  and  had  the  quality  of  tannin. 

Experiment  XXXIX. 

.  I  caused  oxygenated  muriatic  acid  gas  to  pass  into,  a 
saturated  infusion  of  galls.  'After  some  time  the  infasioji 
assumed  a  deeper  colour,  but  without  becoming  turbid, 
and  it  still  precipitated,  without  any  change,  the  sola* 
tion  of  glue ;  however  the  precipitate  was  of  a  gold* 
yellow  colour.'  I  again  caused  a  considerable  quantity  of 
oxygenated  muriatic  acid  gas  to  pass  iiUo  this  inftKioOj; 
which  had  acquired  a  deeper  colour,-  a^d  the  result  wys 
a  brown  precipitate,  very  difBcalt  to  be. dissolved  ia 
water,  and  which  did  not  precipitate  tbe^olutioiic of  glye; 

whilst 
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whilst  the  supernatant  liqaor  stiH  acted  as  tan-water  upon 
the  same  8(^0 tion.      '        -  ■     ' 

- 1  have  ^ready  observed^.and  proved  by  expertmeat, 
that  the  alkalies  do  not  precipitate  the  pure  tannin  from^ 
its  solution,  because  cbey  attraqt  the  wateri  as  Proust' 
has  imagined.     The  fotlowiog  experiments  will  afibrd 
farther  proof  that  ,the  tannin  epters  into  a  true  chemical 
combination  with  the  alkalies  and  the  earths, 

Experiment  XL. 
One-part  of  pure  tannin  was  dissolved  in  three  parl;s  of 
dtstilled  water,  to  whidb  was  added  fresh^prepared  c^us* 
tic  alkaline  ley,  till  no  more  precipitate  was  thrown  dowfU 
I  decanted,  abd  dried  the  precipitate.  Xt  wa^  idiu^le  ioi  ii^ 
large  quantity  of  boiling  wator,  but  it  did  not  piiecipitat^. 
the  solution  of  glue,  except  when  the  alkali  had  been 
saturated  with  an  acid.  The  case  was  the-  same  with  the 
decanted  liquid.  When  carbonate  of  potash  was  used  in- 
stead of  the  caustic  alkali,  the  result  was  the  same.  Potash 
forms  therefore  with  tannin  a  compound  which  is  more 
difficult  of  solution  in  water  than  pure  tannin,  and  which, 
for  this  reason,  is  in  part  precipiuted.  The  result  is' 
the  same  with  soda. 

Experiment  XLI. 

With  a  concentrated  solution  of  pure  tannin  in  distilled 
water,  caustic  ammoniac  was  mixed  till  the  presence  of 
the  tatter  discovered  itself  by  its  pungent  odour;  no  pre- 
cipitate indeed  was  thrown  down,  but  neitlier  did  this 
mixture  prec^lpitate  the  solution  of  glue.  No  sooner  had 
I  added  an  acid  to  it  than  a  precipitate  was  immediately 
formed.  I  then  evaporated  the  liquid  to  dryness,  which 
volatilized  a  large  quantity  of  ammoniac,  and  gave  as 
residuuai  a  shining  black  powder,  which  was  scarcely 
astringent  to  the  taste. 
Vol.  VIIL— Secojo^  Series.  T  Thi^ 
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This  powder  diwolved  readily  in  hot  water,  but  its  so- 
hition  did  aot  precipitate  that  of  glue  till  after  the  addi- 
tion of  an  acid.  In  triturating  this  powder  with  caustic 
potash  or  carbonate  of  potash,  the  odour  of  ammoniae 
became  very  distinctly  perceptible,  and  it  consequently 
remains  iu  real  chemical  combination  with  the  tannin. 

Experiments  XLIL  and  XLIII. 
Fresh  lime-water  produces  a  considerable  precipitate 
in  a  solution  of  pure  tannin,  and  the  liquor  becomes 
quite  colourless.  The  precipitate  is  a  comp^aund  of  tan- 
nin and  lime,  which  dissolves  with  difficulty  in  water, 
and  does  not  precipitate  the  solution  of  glue  unless  when 
the  lime  has  been  taken  up  by  an  acid.  The  case  is  the 
same  with  the  water  of  barytes. 

Experiment  XLIV. 

When  a  fresh  precipitate  of  alumine  is  agitated  with  a 
solution  of  pure  tannin,  a  part  of  the  tannin  unites  with 
the  earthy  and  can  no  more  be  separated  from  it  by 
boiling  water.  If  we  dissolve  in  dilute  sulphuric  acid  this 
combination,  which  forms  a  powder  of  a  greenish-grey, 
the  tannin  is  again  set  free,  and  acts  upon  the  solution  of 
glue. 

Experiment  XLV.. 

Magnesia  acts  upon  the  solution  of  tannin  in  the  same 
manner  as  alumine;  however,  it  takes  up  less  of  it.  The 
tannate  of  magnesia  is  of  a  dirty  yellowish^brown  colour; 
it  is  insoluble  in  water,  and  the  acids  decompose  it  with 
ease. 

I  propose  to  resume  this  inquiry  as  soon  as  my  othe^ 
avocations  shall  permit;  principally  with  a  view  to  as- 
certain the  manner  in  which  tanniu  comports  itself  with 
the  metallic  substances. 
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iteporf  on  a  new  Process/or  the  Preparation  of  the  Muriate 
qfBaryteSj  and  on  the  Means  of  depriving  t'he  Brandies 
of  Potatoes,  of  HopSy  and  others^  of  their  disagreeable 
Smell.     By  M.  Resat. 

/  •  \ 

Read  before  the  Society  of  Pharmacy  of  Paris,  by  Messrs. 

BouLLAY  and  Planche. 

From  the  Annales  de  Chmie. 

OOME  time  ago  M.  Parmentier  communicated  to  the 
Society  a  letter  which  he  had  received  from  M.  Resat, 
practical  chemist  of  Remiremont.  This  letter  contains, 
among  other  observations,  1,  a  new  process  for  the  pre- 
paration of  the  muriate  of  barytes  ;  2,  a  method  for  de- 
priving the  brandies  of  potatoes,  of  hops,  and  others,  of 
iheir  disagreeable  odour,  and  by  the  addition  of  a  small 
quantity  of  sulphuric  acid  and  a  new  distillation. 

The  Society,  who  appeared  to  take  an  interest  in 
these  two  observations,  having  solicited  M.  Boullay  and 
me  to  repeat  the  experiments  of  the  author,  and  report 
to  them  the  result,  I  have  taken  upon  myself  to  fulfil  this 
latter  part  of  our  commission,  and  trust  that  what  I  have 
to  offer  will  be  considered  by  the  Society  with  indul- 
gence. ' 

1.  On  the  Muriate  of  Barytes. 

M.  Resat,  after  having  tried  different  processes  indi- 
cated for  preparing  the  muriate  of  barytes,  among  others 
those  of  M.  Hufeland  and  of  our  colleague  M.  Bouillon 
Lagrange,  not  being  satisfied  with  the  quantities  of  salt 
obtained  by  either  of  these  means,  or  with  the  considera- 
ble consumption  of  combustible,  and  the  loss  of  time, 
engaged  in  researches  for  the  purpose  of  rendedying  these 
inconvenienciesi  the  following  is  the  process  which  he 
found  to  succed  the  best. 

T2  Take 
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Take  sulphate  of  barytas,  pulverized,  four  parts ;  char- 
coal, aisd  pulverized^  oite  part ;  flours  of  sulphur  a  tiiird 
of  a  part.  Less  time  by  half,  the  author  a^serb,  is  re- 
quired, than  in  die  known  processes,  and  on^  twelfth 
more  of  crystals  is  obtained  from  .the  first  crystallization. 
As  M.  Besat  has  not  entered  into  any  details  respecting 
the  mode  of  operatin^g,  the  quantity  of  salt  obtained  from 
the  processes  already  known  to  the  public,  and  from  that 
which  be  proposed,  finally  respecting  the  time  his  opera* 
tion  must  last,  we  thought  it  necessary,  in-order  to  a^- 
'  rive  at  a  pretty  correct  judgment  upon  this  subject,  to 
repeat,  for  the  sake  of  comparison,  the  process,  which 
has  for  a  long  time  past  been  practised  in  the  laboratories, 
that  of  M.  Bouillon  Lagrange,  and  that  of  the  author,  of 
which  we  shall  now  give  accpunts  in  succession. 

Old  Process.  We  kept  at  a  red  heat,  for  three  hours 
and  a  half,  in  a  reverberatory  ftirnace,  a  Hessian,  cruci- 
ble filled  with  a  mixture  composed  of  sixteen  ounces  of 
sulphate  of  barytes,  two  ounces  six  drachms  of  charcoal, 
both  pulverized,  and  wetted  with  a  sufficient  quantity  of 
essence  of  turpentine,  (about  two  ounces). 

>Vhen  the  crucible  had  half  cooled,  the  sulphuret  of 
barytes  was  mixed  with  twelve  pounds  of  pure  hot  water; 
we  then  filtrated  and  precipitated  by  the  muriatic  acid. 

The  liquor  separated  from  the  precipitate  by  a  new 

filtration  was  evaporated  till  a  slight  pellicle  was  formed. 

» 

o».     dr. 

It  gave  by  the  first  crystallization  muriate  of 

barytes,  pretty  pure ^-       25 

Second  crystallization,  muriate  ditto  less  white       2     21 
Third  crystallization,   muriate  similar  to  the 

precedinif     ...--.-...,.      ^    ^ 

The  mother-water  having  Jbeen  evaporated  to 
a  great  degree,  yielded  a  shapeless  piass,  of 

ayel-      ' 
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OS.  drf« 
s  yellowisb  colour,  composed  of  muriate  of 

barytes  and  of  iron,  weighing       .    «     .     .  b  1 1 


In  all 


The  product  of  these  three  crystallizations,  purified  by 
the  known  means,  yielded  Crystallized  muriate  of  barytes 
of  great  purity,  4  oz.  7  drs. 

'  Process  cf  M.  Bouillon  Zdigrange,     We  mixed  equal 
parts  of  sulphate  of  barytes  and  purified  muriate  of  iirne^ 
(16oancesof  each.)  This  mixture  was  projected  by  spoon-  * 
fols  into  a  crdcible  lieated  to  redness.     It  ran  twenty 
mimites  before  the  matter  was  in  <x>mplete  fusion. 

We  followed,  in  the  rest  of  the  operation,  the  precau- 
tions recommended  by  the  author.     The  products  which 

we  obtained  were^ 

oz.  dr.    gr. 

First  crystallization,  muriate  of  barytes  very 

white,  in  pretty  regular  crystals,  contain- 
ing a  very  small  quantity  of  muriate  of  lime,     3     4     24 

Second  crystallization ;  the  same  salt  in  small 
laminae,  resembling  boracic  acid,  as  white 
as  the  preceding  --------143^ 

The  decanted  liquor  evaporated  anew, yielded 
3  dr.  4Q  gr.  of  bary  tic  salt,  irregularly  crys- 
tallized, very  deliquescent,  and  in  which 
the  oxalic  acid  discovered  to  us  the  presence 
of  26  grs.  of  muriate  of  lime    -     -     -     -     0     S     40 

Total  weight  of  the  crystals  -     -     5     4     2S 

The  mother-water,  evaporated  to  dryness,  was  disco- 
vered to  be  muriate  t>f  lime  mixied  with  an  almost  inap-^ 
pfeciable  quantity  of  muriate  of  barytes. 

We 


^  < 
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We  shall  remark,  on  this  occasion,  that  the  presence  of 
a  very  small  portion  of  this  salt  ^eems  singularly  to  h- 
Tour  the  crystallization  of  the  calcareous  muriate. 

The  salt  obtained  from  the  preceding  crystallizatioosy 
produced,  after  being  again  dissolved  and  evaporated, 
crystallized  muriate  of  barytes  of  great  purity  5  oz. 
1  dr.  40  gr. 

Process  of  M.  ResaU  We  mixed  accurately  16  ounces 
of  sulphate  of  barytes,  four  ounces  of  powdered  charcoal, 
one  ounce  two  drachms  and  forty-eight  grains  of  flowers 
of  sulphur,  being  the  proportions  indicated  by  the  aa- 
tbor.  This  mixture  was  heated  for  the  space  of  half  an 
hour  in  a  crucible  closed  and  luted.  The  matter  was 
^  then  mixed  with  twelve  times  its  weight  of  pure  hot  wa- 
ter ;  the  solution,  filtrated,  was  precipitated  by  the  mu- 
riatic acid  added  in  excess ;  the  liquor  was  again  filtrated 
and  heated,  in  order  to  disengage  from  it  the  whole  of 
the  ^sulphurated  hydrogene,  at  the  same  time  with  a 
considerable  quantity  of  hydrogenated  sulphur,  which 
bad  been  precipitated,  and  which  we  sep'krated  by  the 
filtre. 

The  evaporation,  carried  as  far  as  the  formation  of  a 
slight  pellicle,  produced : 

oz.   dr.   gr. 

First  crystallization  :  muriate  of  baryies  very 
pure,  such  as  we  now  present  to  the  So- 
ciety   --.-------.     32     32 

Second  crystallization  :  muriate  a  Utile  less 

white  than  the  preceding    --.-..      1     4    48 

Lastly  :  crystals  of  a  dirty  white  tinge    .     -     i      i     60 


In  all      ....     6     0     68 


The 
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The  product  of  the  second  and  third  crystallizations 
purified  by  a  new  solution  was  2  oz.  4  drs.  12  grs.  which 
united  with  the  3  oz.  2  drs.  32  grs.  obtained  from  the  first, 
give  for  the  quantity  of  pure  muriate  of  barytes  obtained 
frooi  one  pound  of  sulphate,  5  oz..6  drs.  44  grs. 

On  examining  the  washed  matter,  that'  Had  remained 
upon  the  filtre  after  the  solution  of  the  sulphuret  of  ba<- 
rytes,  we  found,  that  there  was  still  left  a  considerable 
quantity  of  sulphate  not  decomposed.  This  observation 
led  us  to. suspect  that  the  matter  had  not  been  sufficiently 
heated,  although  the  author  of  the  new  process  announces 
that  less  time  by  half  is  required  than  according  to  the 
known  methods.  This  assertion,  which  at  first  sight  has 
some  appearance  of  probability,  if  compared  with  the 
old  processes,  is  entirely  destitute  of  foundation  when  we 
oppose  to  it  that  of  M.  Bouillon  Xagrange,  for  which 
from  15  to  20  minutes  are  sufficient,  especially  if  we 
operate  upon  no  very  considerable  mass.  ^ 

These  considerations  induced  us  to  recommence  the 
operation  in  the  same  proportions  as  above ;  and  in  order 
that  all  the  circumstances  might  be  rendered  as  similar  as 
possible,  we  heated  the  crucible  in  the  same  furnace 
which  bad  served  for  the  old  process,  during  the  same 
space  of  time  and  with  the  same  quantity  of  fuel,  within 
a  very  trifling  difference. 

The  resultof  these  experiments  shewed  us  that  a  larger 
quantity  of  sulphate  had  indeed  been  decomposed,  since 
instead  of  5  oz.  6  dr.  and  44  grs.  of  pure  muriate,  which 
the  preceding  operation  yielded,  we  obtained  in  this 
7  ounces  and  12  grains  of  the  same  salt* 

If  we  now  compare  the  quantities  of  muriate  of  barytep 
furnished  by  the  three  processes,  for  each  of  which  16 
ounces  of  sulphate  of  barytes  were  employed,  we  find 
them  in  the  following  relations : 

I,  Old 
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oz.      dr.      gn. 

1,  Old  process  -  -  -  -  4 
2y  Process  of  M.  Bouillon  Lagrange  5 
3,  Process  of  M.  Resat  -         -         -     7 

We  are  very  far  from  pretending  to  present  these  re- 
sults as  strictly  invariable ;  for'  every  one  knows,  and 
cbeBlists  particularly,  that  operations  of  tbis  kind  are 
liable  to  be  influenced  by  a  multitude  of  circumstances. 
Such  are  the  application  of  the  caloric,  always  unequal, 
whatever  precautions  qaay  be  used,  the  state  of  vacuity  of 
the  crucible,  the  more  or  less  considerable  interval  exist- 
ing between  each  particle  of  the  heated  matter,  &c. 

We  think,  however,  that  this  sketch  will  serve  to  di* 
rect  the  pharmaceutical  operator  in  the  choice  of  the  pro- 
cess which  be  may  consider  the  most  -advantageous ;  and 
upon  this  supposition  we  shall  offer  the  following  re-, 
flections : 

1,  The  process  of  M.  Resat  has  over  the  old  one  the 
advantage  of  furnishing  a  larger  quantity  of  muriate  of 
bai^tes  than  <:an  be  obtained  pur^  after  the  first  crystal- 
Kzation  ;.2,  If  we  shall  be  enabled  to  burn  the  large  quan-* 
tity  of  sulphurated  hydrogene  gas  which  is  disengaged 
during  the  operation,  there  is  no  doubt  that  the  new  pro« 
cess  will  obtain  the  exclusive  preference. 

These  reflections  will  more  particularly  interest  prac- 
titioners of  pharmacy  who,  embarrassed  by  local  circum- 
•tanoesi,  cannot  engage  in  operations  of  this  kind  without 
running  some  hazard  for  themselves,  and  exposing  them* 
selves  to  the  reproaches  of  their  neighbours  who  are  in- 
commoded by  these  fetid  exhalations.  Such  will  without 
hesitation  give  the  preference  to  the  process  of  M.  Bouil- 
lon Lagrange,  a  preference  founded  upon  the  security 
of  the  operator,  the  celerity  of.  the  operation,  the  actual 
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Btving  of  fuel,  and  finally  upon  the  means  of  applying  to 
aiuseful'purpose  a  salt  of  little  value,  and  which  almosl 
.dways  abounds  in  the  laboratories. 

,  .  .       .  t  . 

IL .  On  (he  Means  ^  depriving  Brandies  of  their  disagree^ 
able  Smdly  especially  those  prepared  from  Potatoes  and 
from  Mops. 

^^  At  the -time  when  brandies  were  very  dear,  says  M. 
'^  Resat,  I  have  tried  different  means  for  removing  the 
^  odour  of  those  prepared  from  potatoes  and  from  hops. 
^  I  shall  here  describe  that  which  I  have^found  the  most 
*^  successful.  Into  50  kilogrammes  of  brandy  of  a  bad 
M  flavour,  I  poured  5  hectogrammes  of  sulphuric  acid.' 
"  After  having  stirred  the  mixture,  I  let  it  stand  twenty- 
^^  four  hours  and  then  distilled  it.  The  spirit  obtained 
'<  was  without  any  perceptible  smell  of  ether;  the  acid 
^'  had  oxydat^d  the  oil  to  such  a  degree  as  to  render  it 
"fixed." 

Such  is  the  description  of  the  process  employed^y 
M*  Resat. 

In  order  to  repeat  it,  we  endeavoured,  biit  in  Tain)  in 
various  distilleries  to  procure  brandies  (Mrepared  from  po^' 
tatoes  and  from  hops.  In  want  of  thete»  and  under  the 
persuasion  that  the  process  of  the  author  being  applicable 
to  brandies  of  bad  flavour,  that  known  in  commerce  by 
the  name  of  eau-de-vie  de  marcs^  would  equally  afibrd  us 
means  of  ascertaining  its  value,  we  contented  ounelvea 
with  the  latter. 

For  this  purpose  we  put  into  the  water-bath  of  a  sinall 
alembic  five  pounds  of  bad  brandy  (eau-de-vie  de  marcs) 
of  a  disagreeable  smell  and  taste,  marking  34  degrees  of 
Bauine's  areometer.  We  added  and  mixed  with  it  a 
little  more  than  -fvt  P^^  ^^  concentrated  sulphuric  acid, 
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and  after  letting.it  stsind  for  twenty-four  hoin:;s(  we  pro- 
ceeded to  the  di&tillationi  whereby  we  obtained  48  ouooes 
of  alcohol,  which  then  marked  36  degree  of  the  areo* 
meter. 

This  liquor  we  found  to  poss^sss  the  following  proper* 
ties  :  1,  Its  smell  and  taste  were  much  less  disagreeable 
than  previous  to  the  distillation.  2,  Mixed  with  a  third 
of  Its  volume  of  pure  water,  the  original  taste  re-appeared 
with  almost  equal  intensity,  tfaoogh  its  bad  taste  was  sen-^* 
aibiy  diminished. 

We  think  however  tbat|  notwithstanding  the  process  of 
M.  Resat,  by  means  of  which  the  brandies  are  deprived 
of  a  part  of  their  empyreumatic  odour,  a&  is  proved  by 
the  analogous  one  which  the  residue  exhales ;  personr 
accustomed  to  try  brandies  by  tasting,  will  not  easily  be 
deceived  respecting  the  real  origin  of  the  alcohol  recti- 
fied by  the  process  which  the  author  proposes.    Though 
we  cannot  admit  with  him  that  oily  matter  contained  in 
the*  alcohol  becomes  fixed  in  consequence  of  its  oxyda- 
ti(on,  which  is  more  naturally  explained  by  the  pirecipita* 
tion  of  the  carbon  with  the  aid  of  the  sulphuric  acid ; 
W8  believe-  that  the  process  of  the  author,  imperfeGt  as  it 
i»  aft  present,  deserves  to  be  bettc^r  known  to  che]iiisfe& 
We  therefore  conehide :   1,  That  the  obsevvatiaiis^of  M. 
B^esat,  i^hie  first  upon^the  muriate  of  harytes,  and  the  se- 
cond upon  the  bran<lies  prepared  from  pc^atoea  ami  firom 
bops,  ought  to  be  pubHsbed  in  print;  2,  That  the  GoW 
retpondiBg-  Secretary  o(  the  Socie]^  sbouild  be  directisd 
to  transmit  the  thanks  of  the  Society  to  the  a^ithcH*,  and  ti> 
solicit  his  futiti^e  communioations. ' 


•    ■•    •   . 
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Jlnah/sis  of  James's  Powder,     iy  M;  Pully. 
Communicaled  by  M.  Cadet.  -  • 

From  the  Annales  db  Chimie. 
T 
U  AMES'S  Powder  is  |n  high  vogue  in  England  and 

Italy:  the  English  make  a  secret  of  its  preparation,  and 
sdl  it  at  as  high  a  rale  as  it  weight  in  gold,  as  a  sd- 
vereign  remedy  in  asthenic  disefesei,  And  fevei^  attended 
with  a  depressidti  df  the  titdl  energy.  Dr.  Pearson,  ati 
English  chemist,  has,  as  be  says,  ^nalyzfed  it,  ahd  be 
has  asserted  in  print  that  this  powdef  is,  t  triple  salt^ 
composed  of  phosphate  of  lime  and  oxyd  of  antimony. 
The  chemists  wh6  have  attempted  to  compose  James's 
Powder  according  to  Dr.  Pearson*s  analysis,  have  un* 
doubtedly  been  surprized  that  they  did  not  succeed  ;  but 
they  might  naturally  suppose  that  the  English  physician, 
unwiinng  to  betray  a  secret  lucrative  to  his  country, 
used  some  concealment  in  the  matter ;  in  fact,  James's 
powder  contains,  besides,  sulphate  of  potash  and  isinti- 
moniated  potash  *. 

M.  Pully,  a  Neapolitan  chemist,  who,  in  his  Capacity 
of  administrator  of  the  gunpowder  and  saltpetre  v^oirks^ 
has  rendered  great  services  to  the  army  of  Italy,  writes 
me,  that  he  has  been  making  the  analysis  of  this  powder, 
of  which  be  bad  procured  a  sufficient  quantity  from  Lon-* 

*  Dr.  Pesrson*!  object  ia  hii  analysis  was  certainly  not  the  conceftl- 
ment,  but.  the  publication  of  the  composition  of  Jannet's  Powder* 
The  only  persons  interested  in  keeping  this  a  secret  are  the  proprie* 
tors,  with  whom  the  Qpctor,  we  believe,  has  no  connection.  Al  though 
a  patent  was  originally  obtained  for  this  powder,  and  a  specification " 
duly  enrolled,  it  is  well  known  that  the  medicine  cannot  be  prepared 
from  the  description  there  given  of  its  composition,  which,  like  those 
we  find  in  most  specifications  of  medical  patents,  is.  Contrary  to  the 
original  ialenl  aAd  express^  condition  for  which  patents  are  granted^ 
purposely  rendered  unintelligible,  with  a  view  to  prevent  ifliitation, 

U  2  ^  do^i 
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don  to  subject  it  to  a  rigorous  examination.    X^e  folloir- 
ing  is  a  ri^etch  of  his  experiments, 

t 

Experiment  L 
I  took  (he  writes)  nineteeu  decigrammes  of  James's 
Powder,  and  put  them  to  infuse  for  some  minutes  in  a 
small  qUanuty  of  hot  distilled  water.  I  separated  the 
water  from  them  by  the  (iltre,  and  I  obtained,  by  the 
evaporation  of  this  liquid  a  salt,  which  had  all  the  cha- 
racters of  the  sulphate  of  potash.  This  salt,  dissolved 
and  treated  with  barytes,  presented  a  precipitate  of  sul- 
phate of  barytes. 

Experiment  IL 

As  i  had  perceived,  before  decomposing  the  salt  by 

barytes,  that  the  solution  contained  an  excess  of  free 

potash,  I  wished  to  ascertain  whether  this  potash  did  not 

bold  in  suspension  a  small  quantity  of  oxyd  of  antimony. 

Having  decanted  the  liquor  in  order  to  separate  it  from 

the  sulphate  of  barytes,  I  poured  into  it  sulphurated  by- 

drogene,  which  immediately  formed  golden  sulphur  of 

antimony ;  consequently  the  free  potash  was  combined 

with  a  portion  of  antimony  at  the  minimum  of  oxydation. 

Dr.  Pearson  speaks  neither  of  this  combination  nor  of  the 

sulphate  of  potash. 

Experiment  III. 

I  took  the  James's  Powder  which  had  been  washed 
with  hot  distilled  water,  and  heated  it  with  nitric  acid 
of  20  degrees:  This  acid  dissolved  the  phosphate  of  lime 
without  attacking  the  oxyd  of  antimony  at  the  maxi- 
mum. I  separated  this  oxyd  from  the  solution,  and 
poured  into  the  liquor  ammoniac,  which  precipitated  the 
phosphate  of  lime. 

Experiment  IV. 

I  decomposed  the  phosphate  of  lime  by  weak  sul- 
phuric acid,  and  afterwards  re-composed  it  by  lime- 
water,  in  order  to  determine  its  proportions. 

Experiment 
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En^erimetlt  V. 
I  took  the  oxyd  of  antimony  at  the  maxtmum  of  ox- 
ydatioD,  and  dissolved  it  in  muriatic  acid.     This  sola- 
tipn,  treated  by  sulphurated  hydrogene,  produced  a  hy* 
drosulphuret  of  antimony,  containing  more  sulphur  than 
the  Kermes  mineral,  and  less  than  the  sulphur  auratufn. 
According  to  'these  experiments,  of  which  I  weighed 
[      all  the  products,  the  nineteen  decigrammcis  of  James's 
powder  which  I  analyzed  were  composed  of 

Oxyd  of  antimony,  at  the  maximum    *    *    *     '  '^ 

Phosphate  of  lime      ---------  4 

i       Sulphate  of  potash    -.-..-----  4| 

Free  potash,  containing  oxyd  of  antimony  at  the 

minimum     -----------  8{ 

I       To  re-compose  this  powder,  we  must  take, 

Sulphate  of  antimony     .     -     •     -  2  partSw 

Calciried  phosphate  of  lime       -     -  1| 

Nitrate  of  potash       -----  4 

These  substances  are  to  be  pulverized,  mixed,  and 
triturated.  They  are  then  to  be  put  into  a  crucible, 
which  is  to  be  closed,  and  strongly  heated.  During  this 
operation,  the  oxygene  of  the  nitric  acid,  acting  upon 
Che  sulphur  of  the  sulphuret  of  antimony,  converts  it 
into  sulphuric  acid,  which  unites  with  a  portion  of  the 
potash,  and  forms  Sulphate  of  potash  ;  the  rest  of  the  free 
potash  retains  antimony  oxydated  at  the  minimum.  The 
white  powder  which  remains  in  the  crucible  is  the  same 
a&  that  which  is  sold  at  such  a  high  price  by  the  English. 

M«  Pully  asserts  that  he  has  analyzed  his  powder,  in 
order  to  compare  it  with  that  of  James,  as  it  is  called,  and 
that  he  has  found  it  to  contain  the  same  principles  af)d 
the  same  proportions, 

DecompositioTk 
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Decomposition  of  the  Muriatic  Acid^ 

By  M.  F,R.   Pacchiani,    Professor  of  Natural  PhUo^ 

sophy  at  the  Univers^y  of  Pisa, 

Frond  the  Annales  i>fi  Chimie. 

JL  here  has  just  appeared  at  Pisa,  a  letter  from  Dr. 
PacchiaDi  to  Sig.  Pignotti,  dated  May  9,  1805,  in  which 
he  gives  a  rapid  sketch  of  the  processes  which  have  led 
bim  to  this  important  discovery.  We  shall  give  an  ex- 
tract of  it  sufBtieAtly  ample  to  satfsfy  the  just  impatience 
of  our  readers  *.  , 

By  occasion  of  the  premium  proposed  by  the  great  ge^ 
neral  and  philosopher  Bonaparte^  Emperor  of  thjs  fVenchj 
for  the  advancement  of  that  new  and  prolific  branch  of 
natural  philosophy  which  was  created  by  the  celebrated 
Galvani,  of  Bologna^  and  sincie  extended  by  the  genius 
of  Volte,  I  contrived  a  great  number  of  Experiments  for 
accomplishing  this  purpose;  and  they  h^ve  made  me  ac- 
quainted  with  a  number  of  fact$,  which  I  intend  to  col- 
lect in  a  menK)ir,  and  lay  before  the  Italian  Society.  The 
following  are  those  which  have  led  me  to  the  discovery 
of  th& constituent  principles  of  an  acid  which  has  hitherto 
eluded  the  researches,  of  chemists.     I  mean  the  muriatie 
acid^  which  has  been  in  vain  tormented"  with  fire,  the 
electric  spark,  and  the  affinities.    We  know  bow  dif- 
ferent opinions  have  been  upon  this  subject;  some  sup-* 
posing  it  to  be  a  simple,  combustible  substance;  others, 
an  unknown  base,  united  with  oxygene ;  others  again,  a 
principle  naturally  acid.     But  these  opinions  have  beea 
looked  upon  by  the  adepts  in  the  art  as  mere  hypotheses   . 
destitute  of  proof. 

^  Lettera  del  doctor  Francesco  Tacciiiani,  profenor  di  fislca  oell' 
Uatf^rtiU  di  Pita,  etc. 

I  conceived 
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i  conceived  that  the  continued  action  of  the  pile,  of 
'Volts^. might  afford  a  new  means  of  atleippting  this  de*' 
composition  i  nor  did  my  hopes  deceive  me»  for  I  have 
arrived  at  the  discovery  of  the  cpastituent  |irinciples  of 
this  acid. 

The  apparatusjt  and  the  process  which  I  have  used^ 
are  so  simple,  that  they  do  not  leave  room  for  the  slighted 
^aspicion  of  illusion,  I  abafl  soon  publish  a  detailed  ac- 
count of  tliie  numerous  experiments  which  these  re«t 
searches  have  required;  for  the  present  I  shall  confine 
O^yself  to  the  facts,  which  evidently  establish  the  fol- 
lowiQg  propositioea. 

h  The  wuriaifk  ^^cid  is  an  oxyd  of  hfdr^gene,  conse- 
quently composed  of  bydrpgene  and  osgene. 

2.  In  ike  oa^^naUd  nmriaiic  and^  and  therefore,  a 
fortiori^  m  muriatie  acidp  iherc  is  a  much  less  proportion 
of  oaygene  tbeoi  in,  waUr. 

%.  Hydrogens  is  suscepiible  of  a  great  many  different  ife* 
grees  of  oxydatiouy  noA  merely  of  oule  degree^  which  forma 
wat^/asmostof  thepoeamatieefotoniits  have  imagined. 
*  Having  observed  the  phenomena  of  the  decomposition 
of  wator  by  tbeuelectric  pile^  and  discovered  its  true 
theory  by  accurate  experiments,  I  easily  contrived  a 
simple  and  convenient  apparatus,,  with  which  I  coald 
easily  observe  the  changes  which  the  water  experienced, 
whilst  the  coatioiied  action  of  the  electric  pile  separated 
the  oxygene  from  it,  at  tl^  surface  of  a  wire  of  verj 
pure,  gold  which  was  immersed  in  it. 

Ifi  exanvning  the  piiogress  of  these  changes,  I  ob« 
4U|rved  at  last  a  very  singular  one,  which  announced,  in 
an  unequivocal  manner,  the  formation  of  an  acid.  Other 
experiments  had  previously  shewn  me  that  the  air  ob- 
tained was  very  ptire  vital  air,  giving  scarcely  a  resi- 
duum in  -^  in  M.  Gilbert's  eudiometer. 

I  next 
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I  next  endeavoured  to  ascertain,  in  a  more  poaitiFtf 
manner,  the  existence  and  the  nature  of  the  acid,  of 
which  this  decomposition  had  given  me  indications.     * 

When  the  water,  or,  to  speak  more  accurately,  the 
remaining  liquor,  occupied  not  more  than  about  half  the 
capacity  of  the  receiver  which  contained  at  first  the  pure 
water,  it  presented  the  following  characters. 

Its  colour  was  of  an  orange-yellow,  more  or  less  deep, 
according  as  the  volume  bad  been  more  or  less  reduced; 
it  resembled  a  nsal  solution  of  gold. 

At  the  lower  orifice  of  the  vessel,  which  was  closed 
with  a  piece  of  taffety^  covered  with  a  double  bladder,  a 
smell  was  perceived,  which  immediately  called  to  mtbd 
that  of  the  oxygenated  muriatic  acid. 

The  gold  wire  had  in  part  lost  its  metallic  lustre,  and 
its  surface  resembled  that  of  metal  attacked  by  a  solvent. 

A  piece  of  woollen  cloth,  placed  in  contact  Vith  the 
coloured  liquor,  was  easily  reduced  into  small  fragments, 
as  happens  with  a  substance  half  burnt. 

Round  the  edges  of  the  vessel  there  was  formed  upon 
the  bladder  a  ring  of  a  deep  purple  cbiour,  which  bounded 
a  circular  space,  rendered  entirely  colourless.or  white.  • 

A  drop  of  this  liquor,  applied  to  the  skin  of  the  hand, 
left,  after  some  hours,  a  beautiful  red  tinge. 

The  liquor  obtained  by  this  process,  having  constaMly 
pTesented  the  same  characters,  1  reserved  the  product  of 
the  last  operation,  in  order  to  subject  it  to  chemical 
experiments.  In  these  M.  Joseph  Branch!,  a  very  able 
cbefntst  of  our  university,  had  the  goodness  to  lend  me 
his  assistai>ce ;  they  were  made  in  bis  laboratory,  where 
we  easily  obtained  proofs  : 

1.  That  there  existed  in  the  substaoce  &  volatile  acid^ 
which  gav^'white  vapours  when  ammoniac  was  approached 
to  it.  ^ 

2.  That 
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2.  That  this  acid  was  oxygenated  fniiriatic  acid,  since 
it  precipitated  the  nitrate  of  silver  in  a  cheese-like  foroi^ 
and  produced  the  luna  cornea  of  the  ancien^i  or  muriate 
of  silver. 

Hence  it  result^  beyond  contradiction,^ 

1.  That  the  muriatic  acid  is  an  oxyd  of  hydrogene, 
and  consequently  composed  of  hydrogene  and  ozygene, 

2.  That  hydrogene  is  susceptible  of  several  degrees  of 
oxydation,  one  of  which  constitutes  water;  the  next, 
olcygenated  muriatic  acid ;  in  default  of  the  latter,  that 
which  produces  muriatic  acid. 

I  shall  treat  of  the  other  degrees  in  a  memoir  which  I 
intend  soon  to  give  to  the  public* 

Experimental  philosophy  has  long  been  prolific  in 
wonders  :  the  changes  of  azote  into  nitric  acid,  of  hydro- 
gene into  water,  seem  to  me  to  approach  to  the  mira- 
culous. I  leave  it  to  any  one  to  judge,  whether  we 
ought  not  to  place  in  the  same  rank  that  of  water  into  a 
solvent  of  goldmnd  of  platina,  into  that  volatile  substance 
which  attacks  and  neutralizes  the  pestilential  miasmata, 
and  which  affords  so  many  resources  to  natural  philo- 
sophy and  the  arts. 

After  having  discovered  the  elementary  principles  of 
this  so  refractory  substance,  I  am  about  to  occupy  my* 
self  with  ascertaining  their  proportions  by^xperimem 
and  calculation. 

The  nature  of  the  muriatic  acid  being  known,  there 
can  remain  no  more  obscurity  respecting  its  origin,  or 
tbat  of  the  muriatic  salts  which  exist  in  the  vast  extent 
of  the  ocean.  I  intend,  upon  a  future  occasion,  to  de- 
duce from  these  data  a  variety  of  other  inferences. 

l.B-6, 
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Process/or  ebPatining  Cdbalt  pure.    By  M.  TiioMSDORFi^. 
From  Gehlen^s  Chemical  Journal. 

IVllX  carefully  four  parts  of  well-pulverized  zafTre  with 
one  part  of  nitrate  of  potash  and  half  a  part  of  charcoal 
in  powder  ;  project  this  mixture,  in  small  quantities  at  a 
time,  into  a  red  hot  crucible,  and  repeat  this  operation 
«hree  times,  adding  each  time  to  the  residuum  new  por- 
tions of  nitrate  of  potash  and  charcoal. 

The  mass  resulting  from  these  detonations  must  then 
be  mixed*  with  one  part  of  black  flux,  and  exposed  for 
the  space  of  an  hour  in  a  crucible  to  a  red  heat. 
'  The  whole  is  then  to  be  left  to  cool,  the  metallic  co* 
bdlt  to  be  separated,  pulverized,  mixed  with  three  times 
its  weight  of  nitrate  of  potash,  and  the  mixture  detonated 
with  the  same  precautions  as  mentioned  above. 

The  iron  contained  in  the  cobalt  will  then  be  strongly 
oxydated,  and  the  arsenic  acidified  combines  with  the 
{Potash.  The  mass  pulverized  is  to  be  repeatedly  lixi- 
viated and  filtered ':  in  this  manner  the  arseniate  of  pot- 
ash formed  will  be  separated  from  the  insoluble  residue 
which  contains  the  cobalt. 

This  residue  is  then  to  be  treated  with  nitric  acid, 
which  dissolves  the  cobalt  without  attacking  the  iron 
which  is  found  at  its  maximujn  of  oxydation. 

The  solution  is  then  to  be  evaporated  to  dryness,  the^ 
residue  re-dissolved  in  nitrous  acid,  and  the  liquor  fiU 
tered,  in  order  to  separate  the  last  portions  of  oxyd  of 
iron  whieh  might  have  escaped  in  the  first  operation. 

All  that  remains  to  be  done  after  this  is,  to  decompose 
the  niirsrte  of  cobalt  by  potash,  to  wash  the  precipitate, 
and  to  effect  its  reduction  by  means  of  heat.  * 


'Extract 


JBxtraet  of  a  Memoir  hy  Messrs.  Foujioroy  Ami  VatoucU 
UN,  upm  the  DUcofoery  of  a  new  injlammMe  and  d€t0^ 

.  mting  Substance  J  formed  hy  the  Action  of  tht  Nitric 
Acid  upon  Indigo  arid  the  Animal  MMerj. 

From  the  Annales  des  Chimie. 

X  HE  trealmeiit  of  animal  and  Teg etable  matters  by  the 
nitric  acid  has,  it  %^  w«H  known,  giv^n  rise  to  a  number 
of  important  discoveries.  The  <iisengagement  of  a  part 
of  ibe  azote 4>f  the  animal  compounds,  their  conversion 
ioto  oxalic  acid,  observechby  BerthoUet,  the  formation 
of  amiiK)iiiac  and  of  the  prussic  acid,  discovered  by  Four- 
oioy,  mll£x  a  bviliiaAit  ^pocba  in  the  history  of  cbcinleal 
5cieiioe.  The  changes  which  the  Organic  compounds 
undergo  from  the  action  of  the  nitric  acid,  from  whence 
result  nine  or  ten  subetances,  themselves  com  pounded  j  are 
jbbemselves  «o  multi|[died,  so  various,  that  they  excite  the 
astonishment  of  chemists,  and  afford  grotmd  to  consider 
this  action  of  the  nitric  aoid  as  a  prolHic  source  of  inte«« 
resting  results,  a  source  which,  as  will  be  seen  from  the 
discovery  of  two  matters  almost  entirely  unknown  till  the 
present  day,  which  form  the  subject  of  this  memoir^  is 
still  farirom  being  exhausted. 

The  moat  remarkable  of  these  two  matters  is  formed  by 
the  ebjullition  of  the  nUric  acid  upon  the  azoted  animal 
or  vegetable  substances.  It  is  yellow,  extremely  bitter^ 
and  distingutshed  by  its  property  of  buroing  and  deto-^ 
nating  with  violence  by  the  aid  of  a  moderate  heat. 

M.  Haossmann,  in  a  memoir  inserted  in  the  Journal 
de  Physiqfue  (March  1788),  when^be  treated  indigo  with 
^e  aeid^,  appears  to  have  seen  this  substance.  Though 
he  has  confounded  it  with  the  oxalic  acid,  ho  indicates 
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▼«ry  clearly  its  properties,  its  bitterness,  its  yellow  co-^ 
lour,  its  solubility  and  precipitation  by  alkali;  but  its 
principal  property,  that  of  inflaming  and  detonating, 
consequently  its  essential  and  peculiar  nature,  has  en- 
tirely escaped  his  observation. 

The  matter  which  Welter  has  termed  the  bitter 
(Vamcr)^  wherein  he  discovered  the  detonating  property, 
but  which  he  attributes  to  the  presence  of  the  nitrate  of 
potash,  appears  to  be  the  same  substance. 

The  most  convenient  method  of  obtaining  the  sub* 
stance  in  question,  is  to  boil  four  parts  of  nitric  acid,  of 
eighteen  or  twenty  degrees,  with  one  part  of  pulv.erized 
indigo  (guatinatajy  till  its  colour  is  destroyed,  the  acid 
bas  assumed  a  yellow  hue,  and  there  remains  at.thQsar* 
fisce  of  the  liquor  only  a  Chin  layer  of  a  resinous,  matter^ 
which  becomes  fixed  by  coolipg,  and  which  is  to  be  se- 
parated ;  to  evaporate  the  solution  to  the  consistence  of 
honey,  to  dissolve  the  residue  id  hot  water,  to  filtrate, 
and  to  pour  into  the  liquor  a  solution  of  potash  of  com*- 
merce,  which  forms  in  it  small  yellow  crystals  of  a  cir« 
cular  form :  this  is  the  inflammable  matter* 

The  resin  which  has  been  separated  is  converted  en* 
tirely  by  a  new  addition  of  nitric  acid  into  yellow  deto« 
Dating  matter. , 

If  we  stop  the  opemtion  befiMre  the  period  indicated, 
instead  of  the  detonating  matter,  we  obtain  another  yel^ 
low  and  crystalline  substance,  but  which  is  more  so- 
luble  in  water,  and  sublimes  in  the  form  of  white  nee«> 
dies. 

This  substance  presents  all  the  properties  of  beosoie 
acid  altered  by  resin.  In  case  the.operation  is  continued, 
it  is  probable  that  the  benzoic  acid  is  decomposed  or 
tolatiriaed.  . 

The 
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The  orange  colour  which  the  detoitating  tnalter  ef- 
^£ects,  its  bitter  taste,  it  solubility:  in  boiling  water^  iri 
alcohol^  and,  especially  in  nitric  acid^  the  very  intense 
blood-red  colour  which  it  receives  from  the  alkaliet^^  and 
which  it  communicates  to  the  precipitate  formed  by  the 
sulphate  of  iron,  the  tenacity  with  which  it  adheres  to 
the  benrzoic  acid  which  is  formed  with  it  by  the  action  of 
the  nitric  acid  upon  the  indigo,-  finally,  its  property  of 
detonating  violently  with  a  bright  purplish  flash,  when 
wrapped  in  a  piece  of  paper,  and  struck  with  a  hammer^ 
are  characters  which  sufficiently  dtstingutsh  this  matter 
from  all  other,  known  substances. 

T^he  celebrated  authors  of  this  memoir  have  convinced 
Uiemselves,  that  the  detonating  property  of  their  new- 
discovered  substance,  was  owing  neither  to  the  presence 
of  nitric  acid  nor  to  that  of  ammoniac.  Concentrated 
sulphuric  acid  disengaged  from  it  no  acid  vapour,  caustic 
potash  no  ammoniacal  vapour.  They  find  more  reason 
to  believe  that  potaA  acts  some  part  in  this  detonation : 
acids  in  which  thiji.  matter  has  been  digested  contain  some 
traces  of  salts,  with  a  base  of  potash  ;  deprived  of  alkali, 
the  matter  is  more  soluble  in  water,  and  crystallizes  in 
oblong  laminse  of  a  yellow  colour,  of  a  bitter  taste,  pre- 
senting acid  characters ;  these  crystals  when  wetted  with 
fiquid  potash,  recover  their  jdetohating  property.  The 
effect  which  the  potash  produces  appears  to  be  confined 
to  renderimg  this  matter  more  fixed,  favouring  the  accu- 
mulation of  heat,  and  consequently  determining  the  com- 
bustion of  the  elements  that  form  it,  of  the  carbon,  of 
the  bydrogene,  and  perhaps  of  the  azote,  by  the  aiid  of 
thtt  oxygene  which  is  likewise  contained  in  it 

Indigo  is  hot  the  only  substance  which  furnishes  the 
detonating  matter :  the  muscular  fibre,  treated  by  the 

nitric 
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nitric  acid,  presents  the  same  pbenomena,  and  it  k  pro- 
bable that  silk,  wool,  and  the  other  anixnal  and  vagetahle 
matters  containing  azote,  may  yield  it  likewise. 

The  CKperimcnts  of  Messrs.  Fourcroy  and  Vanqnelia 
present  two  interesting  facts.  It  results  from  them,  1. 
that  the  benzoic  add  can  be  formed  from  its  constituent 
principles,  which  was  hitherto  not  known;  2^  that  die 
animal  and  veg<etable  substances  containing  azote, 
through  the  agency  of  the  nitric  acid,  which  separates 
from  them  carbon,  hydrogene,  and  azote,  give  rise  to 
a  substance  super-saturated  with  oKygene,  which  com* 
municates  to  it  the  fietonating  property.  This  sub- 
stance, which  the  authors  have  examineid  with  attention, 
appears  to  them  to  be  a  super-oitygeiiated  bydrocarbufet 
of  a^ote. 

List  of  Patents  for  Inventions^  Kc. 
(Continued  from  Page  SO.) 

sJ  OBN  Hartop,  of  Bright^ide,,  in  the  parish  of  Shef- 
field, in  the  county  of  York,  Iron-^master;  for  certaia 
improvements  in  the  method  of  preparing  malleable  iron 
for  the  purpose  bf  making  the  same  into  bars,  sheets,  and 
slit  rods,  and  manufacturing  the  same  also  into  hoop- 
iron  ;  and  for  certain  improTements  in  the  method  of 
preparing  all  other  malleable  metals« 
Dated  (November  7,  1805. 

John  Trotter,  of  Soho-square,  in  the  coupty  of 
Middlesex,  Esquire ;  for  a  rotary  engine,  for  applying 
the  powers  of  fluids  as  first  movers. 
Pated  November  14,  1805* 

WlLUAM 
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,  WiLUAM  Milton,  Vicar  of  Heck^eld,  in  the  county 
of  Southampton,  M*A.;  for  a  mode  of  rendering  car- 
riages in  general,  but  particularly  stage-coaches,  more 
safe  than  at  present,  and,  various  other  improvements 
upon  such  carriages.     Dated -November  16,  1805. 

John  Curh;  of  Sheffield  Park,  in  the  parish  of  Shef- 
field, in  the  county  of  York,  Gentleman ;  for  a  method, 
different  from  any  that  has  hitherto  been  invented  of 
known,  of  laying  a  rope,  or,  in  other  words,  of  twisting 
and  forming  the  strands  together  that  compose  the  round 
rope.     Dated  November  16,  1805. 

Andrew  Flint,  of  Gecrstreet^  Goswell-street,  in  the 
County  of  Middlesex,  Millwright  y  for  a  machine  upoi^ 
an  improved  construction,  which'may  be  used  as  a  steam- 
engine.     Dated  November  16,  1805. 

John  De  Lafons,  of  Threadneedle- street,  in  the  city 
of  London,  Watch-maker  ;  for  a  marine  alarum  chrono- 
meter, for  ascertaining  the  time  of  a  ship^s  log-line  run- 
ning out,  the  time  of  the  watches  on  ship-board,  and 
many  other  useful  purposes. 
Dated  November  1 9,  1 805. 

George  Wyke,  of  Winsley,  in  the  county  of  Wilts, 
Esquire  :  for  a  method  of  working  pumps  of  various  de- 
scriptions by  machinery,  whereby  much  manual  labour 
mir  be  spared.     Dated  November  19,  1805. 

William  Pocock,  of  the  parish  of  St.  Paul,  Covent- 
garden,  in  the  county  of  Middlesex,  Cabinet-maker  and 
Upholsterer ;  for  improvements  on  tables  for  dining,  and 
other  use.     Dated  November  19,  1805^ 

Archibald  Earl  of   Dundonald  ;  .  for  certain  im- 
provements in  machinery  or  mill-spinning,  for  the  spin- 
ning of  cotton,  wool,  silk;  hemp,  and  flax,  and  substi- 
tutes 


1  eo  List  of  Patents:    \ 

lutes  for  hemp  and  flax ;  comthunicated  to  him  byTHO,- 
MAS  Nelson^  late  of  Lambeth,  Engineer,  deceased. 
Dated  November  19,  1805. 

Richard  Lumbert,  of  Wick  Rissington,  in  the  county 
of  Gloucester,  Gentleman ;  for  an  improved  thrashing- 
machine;  and  also  an  improved  portable  windlass,  to  be 
worked  by  men,  or  one  or  more  horses,  particularly 
useful  for  drawing  or  hauling. 
Dated  November  23,  1805. 

R19HAUD  Brown,  of  the  parish  of  St.  Botolph,  Bi- 
shopsgate,  in  the  City  pi  London,  Cabinet- m^kerj  for 
certain  improvements  in  the  construction  of  several  parts 
of  tables,  and  of  various  other  articles  of  household  fur- 
niture, which  stand  upon,  or  are  supported  by,  legs^  or 
feet.     Dated  November126,  1 805. 

James  Ingram,  of  Castle-street,  in  the  City  of  Bris- 
tol, Grocer ;  for  a  method  of  manufacturing  powder  su« 
gar  from  raw  sugar  alone,  and  from  syrup  of  sugar  alonei 
and  from  the  mixtures  of  raw  sugar  and  syrup  of  sugar. 
Dated  November  26,  1805. 

Samuel  Amoss,  of  Red  Lion^place^  in  the  parish  of 
St.  Sepulchre,  in  the  city  of  London,  China  Enameller; 
for  certain  improved  methods  of  preparing  various  ena« 
mel  colours,  and  «f  applying  the  same  so  prepared  to 
the  ornamenting  useful  vessels  of  glass. 
Dated  November  26,  1805. 
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Specification  of  the  Patent  granted  to  Alexander  Wilson, 
qf  Titchbome-street,  Piccadilly^  in  the  County  of  Mid^ 
dlesex,  Gun-maker;  for  certain  Improvements  applica- 
hie  to  Shot' Belts f  Powder- Flasks^  and  Fire- Arms  of  all 
Descriptions.     Dated  July  3,  1805. 

With  a  Plate. 

X  O  ail  to  whom  these  presents  shall  come,  &c. 
Now'  KNOW  YE,  that  in  compliance  with  the  said  proviso, 
I  the  said  Alexander  Wilson,  do  hereby  describe  and  as- 
certain the  nature  of  my  said  invention,  and  the  manner 
in  which  the  same  is  to  be  performed,  by  the  drawings 
ih  the  margin  of  these  presents,  and  as  follows;  that  is 
to  say: 

Fig.  1  (Plate  VI.)  an  interior- view  of  the  breech.  A.  the 
chamber  containing  the  charge,  being  nearly  the  shape  of 
An  egg,  cu|3ped  out  at  the  top  with  a  cherry,  the  size  of 
the  bore,  which  prevents  the  bullet,  shot,  or  wadding, 
from  compressing  the  powder,  and  consequently,  adds  to  its 
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explosion  and  velocity,  is  much  easier  cjeaned|  and  the 
barrel  is  not  so  liable  to  lead  or  lose  in  shooting.  B^the 
interior  metal  touch-hole,  projecting  into  the  chamber  in 
the  form  of  a  cone^  prevents  the  shot  from  lodging  >o  as 
to  make  the  gun  mrss  or  hang  (ire.  C,  the  bottom  of  the 
anti-chamber,  which  passes  beyond  the  interior  or  inside 
touch-hole  about  one-sixteenth  of  an  inch. 

Fig.  2,*aii'  exterior  or  outside  view  of  the  locl^-sidfe  of 
the  breech.  D,  the  extremity  of  the  anti-chamber;  and 
its  diameter  upon  the  lock-side  of  the  breech,  forming  an 
interior  cone  from  C  to  P  (F>g^  1  a(i4S.)  wbich  contains 
the  priming  always  loose;  and  if  it  should  at  any  time 
get  damp)  can  easily  be  removed  by  the  picker  Fig.  3, 
and  fresh  priming  introduced.  The  exterior  part,  or 
lock-sides  of  the  breeching,  being  sloped  in  an  obtuse  an- 
gular direction  towards  the  top  of  pan  and  breech,  as  re- 
presented  in  Fig.  1 1,  brings  the  locks  of  a  double  gun 
nearer  together,  which  renders  it  more  convenient  to 
cock;  the  left  lock  conducts  the  eye  quicker  to  the  ob- 
ject, and  makes  the  priming  in  the  pan  lend  more  to  the 
anti-chamber. 


Gun-Locks. 

Fig.  4^  the  under  jaw  of  the  cock  being  sloped  to* 
wards  the  outside,  the  upper  jaw,  correspending  with  tbe 
under,  holds  the  flint  in  an  oblique  direction,  and,  stri- 
king the  hammer  in  that  direction,  (tbe  hammer-face 
being  also  oblique^  or  twisted  towards  the  outside  of  the 
lock,)  gives  the  flint  more  friction,  increases  the  quantity 
of  fire,  aud  throws  it  close  to  the  amb^r  or  touch-bole. 
'The  webs  of  the  pan  are  rounded,  which  prevents  tbe 
powder  froni  lodging,  so  as  to  disjoint  the  hammer,  and 
the  pan  is  easier  cleaned,  s^nd  not  liable  to  lose  tbe 
priming. 

Fig. 


Fig.  5^  an  i^pn  or  metal  rest  for  a  gUn,  being  well  cdi* 
eulated  for  a  rifle  cur  otber  giin^  il  being  forged  solid  upon 
4he  second  pipe,  or  any  other  convenient  plaoey  may  be 
either  brazed  Qn^  screwed  on,  fixed  with  soft  solder*  or 
made  to  act  with  ^  swiyel  or  joint*  A  metal  or  irop 
socket  being  fixed  upon  the  end  of  the  ranrn^er,  the  rest 
on  the  pipe  is  introduced  into  the  socket.  The  head  of 
the  hammer  being  large  and  chequered,  to  adhere  to  the 
small  clothesj  is  placed  upon  the  thigh,  near  the  groin, 
either  standing  or  kneeling,  which  supports  the  gun  with 
such  ease,  that  a  very  heavy  one  can  be  elevated  or  de- 
pressed at  pleasure;  or  the  head  of  the  rammer  may  be . 
placed  upon  the  ground,  thcs  rest  being  previously  fixed 
on  the  socket. 

Shot-Belt. 

The  head  of  the  sbotrbelt  (Fig.  6,)  is  ma4e  lo  coiKlaki 
more  or  less  quantities. of  shot,  a3  occa^ioq  may  require; 
is  filled  with  accuracji .  without  loss  of  tin^e  or  hazard  ^n 
filling  tbe  sjbiot,  and  always  contains.a  charge  ready  to 
load  with. 

Fig.  69  aaa a,  the.  extreaii^y. of  tQe  exterior  or  out- 
ward measure  that,  contains  the  cbarg^e, .  and  which  can 
be  raised  or  lowered  at  pleasure  on  the  inner,  tub^,  and 
fixed  at  propet  distances  by  the  screw  c  Cp  according  to 
tbe  quantity  or  charge  required.  A,  the  cover^  into 
which  a  piece  of  steel  is  screwed,  and  afterwards  harden- 
ed and  tempered,  to  prevent  the  friction  of  the*  spring 
from  wearing  it. 

Pig.  6,  B,  the  top- o*"  extremity  of  interior  or  ihner 
tube.  C,  the  lower  end,  or  extremity  which  is  screwed 
iirto  the  Plate  VII,  ttiarked'H.  '  D,  the  boop^  that  is  sol- 
dered  or  cast  6n  thie  exterior  tube,  Fig.-I^.  C'C,  the 
slit  and  screW)  by  wfaicih  tbe  exterior  tube  is  elevated  or 

Y  d  depressed. 
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depressed*  F  F  F,  the  perpebdiciiltr  ^spring  and  itcrew 
that  fastens  it,  which  prtvents^tbe  coverfrom  opening  to 
apill  the  shot. 

Fig.  1,  H,  the  plate  to  which  the  interior  tube  h 
screwed.  Ill,  the  spring  and  lev^r  by  which  the  flap  acts 
that  admits  the  shot  into  the  charger. 

Fig.  8,  the  flap  which  admits  or  cuts  off  the  communi- 
catioti  of' the  shot,  is  sloped  nearly  from  the  centre  to 
the  edge;  which  edge  is  rounded,  to  prevent  the  flap 
catching  or  cutting  the  shot;  the  interior  or  inner  tube 

is  also  rounded  or  sloped  at  the  bottom  edge. 

.  ^  •  - '  ■■ 

Fig.  9,  the  brass  hoop,  which  is  soldered  to  the  boi- 
torn  of  the  plate  Fig.  7,  to  which  the  shot-ha^  is  fastenedi 
and  which  is  about  one  inch  in  depth,  and  grooved,  io 
order  to  make  the  leather  adhere  to  it,  and  is  widest  at«tbe 
bottom,  to  prevent  it  from  slippiifg.-  - 

Fig.  10,  an  interior  view  of  the  Cover  of  (he  shor-beh, 
which  acts  upon  the  perpefidicuMr  spring  F  FFysbe^^Q 
in  Fig.  6.     The  spring  acts  upon  the  part  marked  6i 

Fig.  1 1,  a  view  of  the  Back  end  of  the  plugs  or  breech- 
ing  of  a  doable  gun,  which  are  sloped  ttiort  or  lesi,  in 
an  obtuse  angular  direction  towards  the  top  of  the  breect- 
ing;  to  bring  the  locks  nearer,  or  to  keep  them  at  a 
greater  distance  from  each  other,  as  occasioin  may  tt- 

'  quire.  .;.,;;:•      ...       ;.       •     ;    .....     ^' 

Fig.  12,  the  tool,  made  of  thin  sne^t  steel,  or  other 
metal,  with  which  the  breechme  6r  plusfs  are  sloped.  . 

The  ^vi^otages.  %o^,l^4eriy^,jft^  qy  im^pt^ei 
breeching,  pr  plugs  ai:e,,  tjMHtthiey  h^^t^n.wteipor  jj^t^l 
touch*hx»Ie^  pl9M;c;4in  si  pef)ilfariDannfry^i;)iip^  the  cen- 
tre qf  the  chajSge,  pTcgeiJti^g  iotQ  ;*h^  cljaab^,  ,j"  A« 

form  of  a  <50i»^,aiyi,.t;)ierdbff  PJSt^^f^fi^^%ifSkW 

..  /  lodging) 


4    nnyelPM.Sraind  SerUs   ' 

-'■       Fig.e. 


J 


Fewder-' Flasks  J  and  all  Sorts  of  Fire*Anml      165 

lodging,  so  as  fo  make  the  gun  miss  or  bang  fire;  tbe 
touch'hole  also  commitnicates  with  the  povrder  in  tbe 
pan  through  the  anti^chamber,  which  is  so  construcied, 
that  in  damp  weather  the  gun  eannot  miss  or  bang  fire. 
The  inside  of  the  breeching  which  contains  the  charge  is 
nearly  of  the  shape  of  an  egg,  and  so  constructed  as  to' 
permit  the  powder  to  remain  always  loose*  It  is  easier 
cleaned,  ^nd  has  the  advantage  of  lighting  the  powder 
much  quicker,  and  in  a  more  perfect  manner  than  any 
breeching  heretofore  used.  The  locks  of  a  double  gun 
are  nearer  together  than  any  hitherto  made,  which  renders 
it  more  convenient  to  cock  the  left  lock.  The  exterior 
part  of  the  breeching  being  sloped  in  an  obtuse  angular 
direction,  conducts  the  eye  quicker  to  the  object,  and 
makes  the  priming  in  the  pan  'tend  more  to  the  anti- 
chamber.  Guns  on  this  new  principle  are  much  stronger 
than  others :  they  will  throw  the  shot  more  regular,  with 
greater  velocity,  and  are  not  so  liable  to  lead  or  lose 
their  shooting. 

The  jaws  of  the  cock  hold  the  flint  in  an  oblique  di- 
rection, which  gives  it  more  friction,  increases  the  quan- 
tity of  fire,  and  throws  the  fire  close  up  to  the  touch- 
hole.  T\\e  web  of  tbe  pan  is  rounded,  which  presents 
the  powder  from  lodging,  so  as  to  disjoint  the  hammers. 
The  pan  is  ealsier  cleaned,  the  priming  always  kept  dry, 
and  the  pan  not  liable  to  lose  it.  ' 

The  restYor  rifles  does  not  exceed  two  indies  in  length 
and  one  buhce  in  weight,  ddaybe  tised  standiftg,  or  in 
any  other  (Position.  A  very  heavy  gun  baay  be  elevated 
or  depressed  with  one  band,  '^t  pleasure,  and  at  thie  sadne 
time  kept  perfectly  steady. 

The  head  of  the  shot-belt  is  so  constructed  as  to  con^ 

tain  various  quantities  of  shot,  is  filled  witii  accuracy, 

without  loss  of  time  or  hazard  in  spilling,  and  always 

RQiV*i'j?\vd'^v\6  contains 
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contains  a  charge,  as  occasion  may  require)  ready  to 
load  with.  This  icnprovemenc  upon  the  shoubelt  is 
equally  applicable  tu  the  powder-flask. 

In  vrttness  whereof,  &c. 


Observations  by  the  Patentee/ 

» 

It  oiust  be  understood,  from  the  preceding. specifica* 
tion^  that  my  guns  have  9,  triple  advantage,  vizn  the 
breechingy  locks,  and  rest.  In  loading  they  prime  them- 
selves, owing  to  the  <;Ios^  coatiection  of  the  touph-bole 
with  the  apti-chaoaber,  which  is  an  ^dvanta^e  far  su- 
perior to  the  guh^  oathe  old  principle,  they  being  uni- 
formly made  with  wide  exterior  touch-holes,  which  must 
evidently  tjsnd. to  the  diminution  of  the  strength  of  the 
charge. 

The  powder-flask  is  made  to  contain  the  same  quan- 
tity of  powder  as  the  chami)er  of  the  gun,  which  conse- 
quently brings  the  powder  into  close  contact  with  the 
wadding  or  shot,  and  prevents  the  air  from  lodging  so  as 
to  diminish  the  effect  of  the  powder. 

In  loading  a  double  gun  on  the  old  principle,  pallets 
of  shot  are  apt  to  fall  into  the  cylinder,  hole  of  the 
breech  of  the  unloaded  bfurrel^  apd  stop  the  comitiunica- 
tion  between  the  powder  in  the  pan  and  the  charge, 
which  is  with  great  diflScqlty  removed.  Double  guns 
op  my  principle  are  entirely  prevented  from  such  incon- 
venience^  by  tiaving  the  interior  touch«hole  elevated  io 
the  bottom  of  the  chamber  in  a  conical ,  form^  which 
wholly  prevents  the  pallets  from  lodgiog  op  it. 


Sjpec^kaiifn 
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Specification  qf  the  Patmt  grmied  t&  Matthew  Gabo-' 
SON,  qf  Liverpool^  UpAobter;  J^  a  Method  ofckammg 
Feathers  for  Beds^  and  Hair^  Wool^  Daum^  and  other  the, 
natural  Covering  of  Birds  and  Animals  from  their  Ani* 
mat  OUj  in  the  most  perfect  Manner^  and  in  such  a  Way 
as  to  render  them  more  health/id^  sweety  and  pleasani 
for  Use. 


To 


Dated  December  4/  1^04. 


all. ^..iwboiii.  these  presents  flbaU  come,  kd 
Nqw  KNOW  y£|  that  io  compliaBoe  with  ube  said  proviso, . 
I  the  said  Matthew  Gregson  do  Jaereby  declare,  that  the ' 
nature  of  uiy  sfiid  inveDtioD,  and  the.  manner  in  which 
the  same  is  to  be  performed,  are  hereinafter  parti»; 
cularly  described  and  ascertained,  as  follows;  that  is  to 
say: 

First,  I  place  the  same  feathers,  and  the  hair,  woo), 
down,  and  other  natural  covering  of  birds  and  animals, 
or  any  of  them,  attached  to  the  skins  or  hides,  or  other- 
wise, in  a  chamber  or  vessel,  or  other  proper  receptacle, 
closed  on  all  sides  except  at  that  part  where  the  heat,  or 
heated  elastic  6uid,  hereafter  to  be  described,  is  to  be 
introduced;  and  also  at  another  part,  where  the  exha- 
lations or  vapours  of  animal  oil,  and  other  impurity,  are 
suffered  to  pass  out.  And  I  dispose  the  said  feathers, 
hair,  wool,  down,  or  other  natural  covering  of  birds  and 
animals,  thinly,  lightly,  or  openly,  within  the  said  cham- 
ber, vessel,  or  receptacle,  or  other  proper  receptacle, 
by  means  of  shelves,  sticks,  or  other  supports,  if  need- 
ful, in  such  manner  that  the  said  heat,  or  heated  elas- 
tic fluid,  may  be  duly  applied  to  all  and  every  part  and 
portion  thereof. 

Secondly, 
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incheSi  and  should  be  connected  by  the  connecting  iron  K. 

The  two  wheels  LM  may  be  both  of  a  size,  and  about 

two  inches  larger  in  the  diameter  than  the  rollers  on 

which  they  are  fixed.     Th^  two  pinions  also  whicb  #Q^ 

in  them  should  be^both^a'size^  arid  abont  two  indi^i' 

and  a  half  the  diameter.     The  smaD  roller  G  is  &f€d  in 

the  frame  by  a  batton,  wbicb  turns  over  the  spindle  or 

ccfntre  of  it  at  N.     On  the  other  side  of  the  frame,  the 

end  of  the  cloth  whieb  goes  round  the  linen  work's  op- 

and  down  when  the  mangle  is  at  work,  as  at  O.     Th6 

frame  P  P  maybe  fastened  together  witbatrong  screws^  or 

otherwise,  into  the  cross-rail  Q^  wtrich  may  be  ten  inehes 

or  more  wide,  and  about  two  inches  and  a  half  tbicL 

The  two  side  pieces  of  Uie  frame  PP  may  be  of  the  same 

thickness  as  0^  and  about  four  bacbes  and  a  hatf  wide:* 

the  feet  RR,  of  frame  PP>  may  be  two  feet  Icmg,  litlle 

more  or  less.    The  small  roUevGi  on  which  the  linen  it 

wound^  is  about  ti^ree  inehiea  in  diameter,  and  i^  made 

to  take  otH  of  the  frame  on  tine  ^oatrary  side  of  v/bich 

the  pinions  work»  as  at  S. 

Fig.  Qy  end  tiew  of  Fig.  1.  C,  the  fiat,  D,  the 
depth,  E,  the  circle^  <»*  highest  part  of  the  flat,  H,  Ae 
centre  of  the  roller.  I^  the  centre  of  the  {Msion.  K, 
connecting  iron*  M,  the  wheeL  O,  the  clotk  F,  the 
frame*    R,  the  feet. 

I  mp.ke.my  impn>ved  mangle  of  any  other  oonrepient: 
size  or  dimrenstons  as  may  be  reqiuired. 


Observations  BY  the  Patentee, 

The  various  excellencies  which  my  mangle  contain  are 
almost  hid  -  under  <  the  simplicityof  its  principle;  but  I 
thipk  it  may  not  be  amisa  to  attempt  to  point  oat  two  or 
tiuree  lif  ^thea. 


First,  It  is'  ofien  qbserved  by  mechamcs,  thai  time  aii4 
power  cannot  increase  together,  for  as  one  increases  the 
other  dimlDishes ;.  but  with  respect  to  my  mangle,  when 
compared  with  others,  it  will  be  found  to  gain  double 
motion  by  the  same  pogw^r ;  for  as  the  lower  part  or 
roller  moves  by  the  resisting  power  of  the  upper  one, 
there  must  be  do^ble  motion. 

Secondly.  As  the  weight  is  constantly  upon  the  linen, 
from  the  time  it  is  introduced  into  the  mangle  until  deli- 
'Vered  out,  the  mangling  must  certainly  be  executed 
iaster  than  if  the  linen  were  to  be  worked  off  of  one 

0 

joller  on  to  another,  as  in, the  mangles  of  the  usual  con- 
^tiruction* 

Thirdly,  The  weight  used  in  my  mangle  is  little  more 
ithan^half  the  weight  required  in  any  other  mangles,  con- 
sequently a  little  more  than  half  the  labour  ,or  power  em- 
plcQr^ed  in  other  mangles  will  be  necessary  to  set  mine 
to  work. 


specification  of  the  Patent  granted  to  Alexander  Brodie, 
of  Carey-street^  in  the  Liberty  of  the  Rolls,  in  the 
County  of  Middlesex,  Iron^Master ;  for  his  new  and 
improved  Form  or  Method  of  making  Steam-Engine- 
Sixers,  and  Steam^Boilers  for  "oarious  other  Purposes, 
and  of  constructing  the  Flues  for  conveying  the  Heat  to 
the  same,  wherehy  the  Consumption  of  Fuel  is  considera- 
bly lessened.     Dated'MaySl,  1805. 

With  an  Engraving. 

jL  O  all  to  whom  these  presents  shall  come,  .&c. 
Now  KNOW  YE,  that  I  the  said  Alexander  Brodie,  in 
compliance  wjtb,  and  in  pursuance  of,  the  said  proviso 
in  the  said  recited  letters  patent  contained,  (by  this  in*- 

Z  2  ttrument 
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strument  in  writing,  under  my-band^aod  seal,)  do  parti* 
cularly  describe  and  ascertain  iiie  nature  of  my  s^id  in- 
ventionln  th^  said  letters  patent  mentioned,  and  in  what 
manner  the  same  is  to  be  performed,  and  declatNs  the 
same  to  be  in  manner  following ;  that  is  to  say :  I  imlNs  • 
my  cast-iron  boiler  of  any  size,  in  form  as  by  the  draw^ 
ing  hereunder  appears;  the  cast-iron  pliates  are  made  : 
with  ^flanges,  to  any  size  that  may  be  wanted  for  the 
boiler,  and  put  together  with  rivets  or  screws,  and  nuts 
and  paste-board  between  the  pliites ;  and,  to  preveiii  the 
boiler  from  giving  way  by  force  of  the  steam,  there  are 
several  wrought- iron  stays  fixed  in  the  inside  of  the 
boiler.  The  boiler  so  made,  stands  upon  iron,  so  that 
there  is  scarcely  one  quarter  of  an  inch  but  what  the  fire 
has  its  full  power  over  the  bottom  of  it.  There  are  two 
fire-places,  and  the  flue  roUnd  is  done  with  brick,  ac- 
cording to  the  height  and  width  that  may  be  required. 
The  top  of  the  boiler  is  flat,  and  I  cover  it  with  brick. 

^In  witness  whereof,  &c. 

ExpLANATiQN  of  Sketch  for  Cast-Iron  Boiler. 

» 

Fig.  1,  (Plate  VIII.)  is  a  cross  section  of  the  boiler. 
The  dotted  line  from  a  shews  the  flue  that  goes  under, 
and  had  a  brick^bre&dtb  partition  in  the  middle^  -that 
equally  divides  it. 

Fig.  i2  is  a  plan  of  the  bottom  of  boiler,  and  also  look- 
ing down  upon  the  flue,  as  at  a^,  at  fc,  4i^c,  In  each 
sketch  are  flanges,  cast  to  the  plates,  for  the  ^purpose  of 
rivetting  the  whole  together.  At  D,  or  thereabouts,  in 
the  lid  or  top  of  the  boiler  is  a  joian-hple  seyenteen 
inches  diameter. 


Specificatid^ 


H^rm.Tol.TlB.Seaiiui  JetJti^. 
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Specification  of  the  Patent  granted  to  Barrodall  Robert 
Dodo,  of  Change^Uey^  in  the  City  of  London,  Civil 
Engineer;  for  variotis  Improvements,  in  the  ConstniC'^ 
tion  of  Fire-places,  and  adapting  ^Stoves  and  Grates 
thereto.     Dated  April  1 8,  1 805. 

With  a  Plate. 

JL  O  all  to  whom  these  presMtt  abiB  eomei  &€.^ 
Now  KNOW  te/ that  in  compliance  with  the  said  proviso^ 
I  the  said  Barrbdall  Robert  Dodd  do  hereby  declare^ 
that  my  invention  is  fully  described  and  ascertained  in 
manner  and  form  following,  reference  being  had  to  the 
drawings  in  the  margin  of  these  presents:  that  is  to 
'say :  '  '  '  ^  . 

Fig.  3  (Plate  VII.')  is  an  elevation  or  front  view  of  th« 
iBre-place. 

Fig.  4  ecn  horizontal  section  of  the  same,  immediately 
below  the  breast  of  the  chimney. 

Fig.  5,  a  side-view.  The  same  letters  refer  to  the 
same  parts  in  each  figure. 

A,  columns  supporting  the  chimney., 
f  B,  the  grate. 

C  and  D  reflectors  of  metal,  or  other  suitable  mate- 
rials. 

By  the  plan,  Fig.  4,  the  manner  of  constructing  the 
fire-place,  the  flues,  and  the  situation  of  the  grate>  is 
clearly  shewn. 

G  and  H  are  flues  of  fire-places,  supposed  to  be  in 
apartments  below.  I  and  K  plates  of  iron,  of  which  the 
fides  of  the  flues  in  the  room  may  be  formed,  from  the 
hearth  to  the  breast  of  the  chimney,  to  save  an  unneces«* 
iary^rojectibn  of  brick- work  in  the  room.     LMNO,  the 

threat 
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.  throat  or  opening  of  the  chimney,  which  may  be  con* 
tracied  at  pleasure,  by  plates  of  iron  or  registers,  in  the 
usual  way;  but  where  a  larger  aperture  may  be  required, 
It  can  be  extended  as  at  PQRS,  and  a  p'art  thereof  at 
,  each  side,  as  at  TV,  may  be  made  to  lift  up  at  pleasure^ 
in  the  manner  of  a  register.  C  represents  one  of  the  re- 
flectors, pushed  back  close  against  the  wall,  and  D  the 
other  half  open.  In  the  drawing  the  reflectors  are  placed 
close  to  tbe.grate,  but  they  should  be  moveable,  or  made 
to  slide  horizoutnl)}^  in  grooves,  or  gn  rolleVs,  or.otber^ 
wise,  from  E  to  F,  which  wilbpermit  them  to  ..open  9i 
i]ifr«re«it  angles,  and  at  various  distances  from  the  grate^ 
as^shewn^t  W.  *  They  iBay  be. fixed  on  hinges,  or  other- 
wise, yertioally,  to  th0  back  of  the  fire-place ;  or  they 
may  be  united  to  the  side  of  the  stove  or  grate.  The 
reflectors- may  be  made  eitlicr'of  one  entire  piece,  or  se- 
parated in  the  centre,  or  elsewhere,  as  may  be  judged  to 
jtrefQOstcmfv^oient;  <and  tbeytmjgbt  be  so  constructed  as 
to  slide  into  a  recess  formed  in  the  wall,  or  contrived  so 
«iii  to  slide  o«it,  or  turn  <;a6nplete)y  rouncl,  by  which 
either  side  may' be  presented'to  the  fire ;  oneofwbic)i 
only  might  be  polished,  and  the  other  japanned.  In  some 
cases  it  ifiight  be  useful  to  make  the  reflectors  without 
either  ^ffi;iciQg  them  to  the  fire-place  or  the  stove,  in  the 
mannerof  afire-skreen,  to  stand  upon  legs,  or  otherwise^ 
biit  there  are  a -variety  of  modes  in  which  the  reflectors 
anight  be  applied. 

The  dotted  line  EA,  EA,  denotes  the  $pace  tbattb^ 
•b'rick->'WOrk  above  the  columns,  formi^  tbe  chimoeyy 
^projects  over. 

^Brackets  or  trusses  might  be  applied,  to  support  the 
chiiu^^yar  brick^work,^  instead  of.Qolumns,  if  pre- 
'furred. 
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The  principal  intention  and  advantages  of  these  refleq- 

tors  are  to  augment  the  warmth  of  the  room  without  in- 

creasing  the  consumption  of  the  fuel.   They  may  be  used 

on  the  first  kindling  of  a  fire,  by  being  drawn  forward  at 

right  angle?,  close  to  the  stoye  or  grate,  on  each  side  ; 

in  which  situation  they  will  assist  in  producing  a  strong 

draught,  and  cause  the  speedy  inflammatipn  of  the  fuel 

in  the  grate.   When  this  is  effected,  they  may  be  pushed 

about  half  way  back,  in  prder  that  the  radiant  heat  from 

the  sides  of  the  fire  may  impinge  against  them,  and 

theirce  be  reflected  into  the  room ;  but  when  the  fire  has 

burnt  clear,  or  no- smoke  is  apprehended,  the  reflectors 

should  be  thrown  quite  back':  in  which  case  the  direct 

calorific  rays  from  both  sides  of  the  fire  will  all  pass  into 

the  room  in  the  same  manner  a&  they  now  do,  from  the 

front  only,  and  thereby  raise  the  temperature  of  the 

apartment,  without  adding  to  the  consumption  of  fuel, 

and  at  the  same  time  allow  a  more  extensive  view  and 

benefit  of  the  fire  than  ha»  been  obtained  by  any  other 

inode. 

Fig.  6  is  ah  extinguisher,  or  metal  case,  so  formed  as 
ta  completely  inclose  the  stove  or  grate  with  the  fir6, 
which  will,  when  put  on,  exclude  the  air,  which  is  so 
essentially  necessary  to  combustion,  and  thereby  speedily 
smother,  or  put  out  the  fire,  without  removing  the  heated 
cinders,  creating  any  dust  or  trouble  whatever ;  and  it 
will  also  save  the  coals  in  the  grate  or  stove  at  the  time 
of  extinguishing  the  fire. 

In  witness  whereof,  &c. 
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On  an  artificial  substance  which  possesses  the  principal^ 
characterUiic  Properties  of  Tannin, 

By  Charles  Hatchett,  Esq.  F.S.S. 

From  the  PHiLOspPHiCAt  Transactions  of  the 

Royal  Society. 

§1. 

X  HE  discovery  of  the  principle  oh  which  the  effects 
of  tannin  essentially  depend,  may  be  partly  attributed  to 
Mr.  Deyeux,  who  obtained  a  substance  from  galls  which 
he  considered  as  a  species  of  resin  ^,  but  which  was  af- 
terwards proved  by  Mr.  Seguin  to  be  that  which  renders 
the  skins  of  animals  insoluble  in  water^  and  imputresci'^ 
ble,  and  thus  to  be  the  principle  by  which  they  are  con- 
verted into  leather  f. 

The  chief  characteristic '  property  of  this  substance 
was  ascertained  by  Mr.  Seguin  to  be  that  of  precipi- 
tating gelatine  or  glue  from  water  in  a  state  of  insolu- 
bility ;  and  as  it  was  evidently  difFerent^from  any  vege- 
table substance  hitherto  discovered,  be  gave  it  the  nam0 
of  tannin. 

This  discovery  of  Mr.  Seguin  at  once  unveiled  the. 
theory  of  the  art ;  an  easy  and  certain  method  was  af- 
forded by  which  tannin  could  be  detected,  and  its,re- 
l^ive  quantity  in  dijBferent  substances  be  determined, 
whilst  the  nature  and  properties  of  this  newly-discovered 
vegetable  principle  could  be  subjected  to  accurate  inves- 
tigation. 

*  H^moirt  lur  la  Noix  de  Galle,  par  M.  Dejeux;  Annalei  it 

Chimie,  tome  XVII.  p.  83. 

f  Ibid,  tome  XX.  p.  15. 
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Tb«  former  has  derived  elucidation  from  the  experi-^ 
ipents  of  Mr.  Biggin*,  ^nd  much  has  heen  contributed 
in  .every  respect  by  Mr.  Proustf^  but  the  subject  has 
received  the  greatest  extension,  and  some  of  the  most  va- 
luable additions,  from  the  ingenious  labours  of  Mr.  Davy, 
particularly  the  discovery  of  the  important  fact,  th^t 
catechu  or  terra  japonica  consists  principally  of  tanning. 

The  united  results  of  the  experiments  made  by  these 
and  other  eminent  chemists,  appear  therefore  to  have- 
fully  established,  that  tannin  is  a  peculiar  substance  or 
principle  which  is  naturaUy  formed,  and  exists  in  a  great 
number  of  vegetable  bodies,  such  as  oak  bark,  galls,  su- 
mach, catechu,  &c.  &c.  commonly  accompanied  by  ex- 
tract,  gallic  acid,  and  mucilage. 

But  no  one  has  hitherto  supposed  that  it  could  be  pro- 
duced by  art,  unless  a  fact  noticed  by  Mr.  Chenevix  may 
be  considered  as  sonie  indication  of  it. 

Mr.  Chenevix  bbserved,  that  a  decoction  of  coffee- 
berries  did  not  precipitate  gelatine  unless  they  had  been 
previously  roSsted  -,  so  that  tannin  had  iii  this  case  either 
been  fonned,  or  bad  been  developc^d,  from  the  other  ve- 
getable principles  by  the  effects  of  heat  §. 

Some  recent  experiments  have  however  convinced  me, 
that  a  substance  possessing  the  chief  characteristic  pro- 
perties of  tannin  may  be  formed  by  very  simple  means, 
not  only  from  vegetable,  but  even  from  mineral  and  ani- 
mal substances. 

•Phil.  Trani.  1799,  p.SMf  and  voLXII.  of  the  firrt  series  of  Ibis 
work,  p.  85.  ^ 

t  Aanalet  de  Chimle,  Tome  XXT.  p.  S95.'  Ibid.  Titme  XLf. 
p.  JSl.  Tbid.  XLII.  p.  89i  ami  voLXI.  p.  59,  first  series,  tad  vol.  1. 
p.  145,  new  series  of  this  work> 

^  Phil.  Trans.  1803,  p.  8SS  %  and  vol.  IIL  p.  106|  new  series  of 
this  work. 

(  Nicholson's  Journal  lor  1899,  vol.  11.  pw  |14. 

Vot.  yilL— -Sscoioi  SfiAixa.         '    A  a  §  IL 


178'       On  an  artijicial  Substance  wKich  possesses 

§11. 

In  the  course  of  my  experiments  on  lac,  and  on  some 
of  the  resins,  I  had  occasion  to  notice  the  powerful  ef«- 
fects  produced  on  tbetn  by  nitric  acid  ;  and  I  have  since 
observed,  that  by  long  digestion  almost  every  species'  of 
resin  is  dissolved,  and  is  so  completely  changed,  that 
water  does  not  cause  any  precipiiation,  and  that  by  eva- 
poration a  deep  yellow  viscid  substance  is  obtained,  which 
is  equally  soluble  in  water  and  in  alco)iol,  so  that  the  re- 
sinous characters  are  obliterated.  .^ 

When  I  afterwards  had  discovered  a  natural  substance, 
which  was  composed  partly  of  a  resin  similar  to  that  of 
recent  vegetables,  and  partly  of  asphaltum^,  I  was  in- 
duced to  extend  the  experiments  already  mentioned  to 
the  bitumens,  in  the  hope  of  obtaining  some  characteris- 
tic properties  by  which^the  probable  original  identity  of 
these  bodies  with  vegetable  substances  might  be  farther 
corroborated.     In  this^ respect  I  succeeded,  in  some  mea- 
sure better  than  I  expected ;  but  I  observed  a  very  ma- 
terial difference  between  the  solutions  of  the  resins  and 
those  of  many  of  the  bitumens,  such,  for  instance,  as 
aspbaltum  and  jet.     The  first  effect  of  nitric  acid,  du- 
ring long  digestion  with  these  substances,^  was  to  form  a 
very  dark  brown  solution,  whilst  a  deep  yellow  or  orange- 
coloured  mass  separated,  which  by  subsequent  digestion 
in   another  portion  of  nitric  acid  was  completely  di^- 
solved,  and  by  evaporation  was  converted  into  a  yellow 
viscid  substance,  equally  soluble  in  water  and  in  alcohol, 
so  as  to  perfectly-resembl^  that  which,  by  similar  means, 
had  been  obtained  from  the  resins,  excepting  that  when 
burned  it  emitted  an  odour  somewliat  resembhog  that  of 
the  fat  oils. 

•  Phil.  Trans.  IIM,  p.  M5. 
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It  therefore  appeared  to  me,  that  the  first  or  dark 
brown  solution  had  been  formed  by  the  action  of  the  ni- 
trie  acid  on  the  uncombined  carbonaceous  part  of  the  bi- 
tumens, or  that  by  which  they  are  rendered  black;  and 
that  the  deep  yellow  portion  which  was  separated  was 
that  which  constituted  the  real  or  essential  part  of  these 
bituminous  substances.'  This  opinion  was  confirmed  by 
some  experiments  which  I  purposely  made  upon  amber ; 
and  baring  every  reason  therefore  to  believe,  that  the 
dark  brown  solution  obtained  from  :isphaltum  and 'jet  was 
in  fact  a  solution  of  coal^  I  repeated  the  experiments  on 
several  varieties  of  the  pit  or  mineral  coal,  from  all  which 
I  obtained  the  dark  brown  solution  in  great  abundance ; 
but  those  coals  which  contained  little  or  no  bitumen  did 
not  yield  the  deep  yellow  substance  which  has  been  men- 
tioned. 

In  each  experiment  I  employed  100  grains  of  the  coal, 
which  I  digested  in  an  open  matrass,  wit^  one  ounce  of 
nitric  acid  diluted  with  two  ounces  of  water.  (The  spe- 
cific gravity  of  the  acid  was  1.40  ) 

After  the  vessel  had  been  placed  in  a  sand-bath,  and 
as  soon  as  it  became  warm,  ^  considerable  effervescence, 
attended  with  much  nitrous  gas,  was  produced  :  after 
about  two  days  I  commonly  added  a  second,  and  some- 
times a  third  ounce  of  the  acid,  and  continued  the  di- 
gestion during  five  or  six  days,  or  until  the  whole,  or 
nearly  the  whole,  was  dissolved,  excepting  in  those  cases 
when  the  deep  yellow  substance  was  formed ;  for  this  I 
constantly  separated. 

The  next  experiment  was  made  upon  charcoal,  which 
was  more  readily  dissolved  than  the  preceding  sub* 
stances,  without  leaving  any  residuum  ;  the  solution  was 
perfect,  and  the  colour  was  reddish-hr<}wn*. 

^  The  solttbilily  of  charcoal  ia  nitric  acid,  and  lome  of  Ht  pronerties 

kfk%  whca 
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Having  thus,  by  means  of  nitric  acid,  obtained  soIu« 
tions  from  aspbahnm,  from  jet,  from  several  of  the  pit- 
Goais,  and  from  charcoal,  I  evaporated  them  to  dryness 
in  separate  vessels,  taking  care  in  the  latter  part  t>f  the 
process  to  evaporate  very  gradually,  so  as  completely  to 
expel  the  remainder  of  the  acid  without  burning  the  re>- 
siduum  ;  this,  in  every  case,  proved  to  be  a  brown  glossy 
substance,  which  exhibited  a  resinous  fracture. 

The  chemical  properties  of  these  residua  were  as  fol- 
lows : 

1.  They  were  speedily  dissolved  by  cold  water  and  by 
alcohol. 

2.  Their  flavour  was  highly  astringent. 

3.  Exposed  to  heat,  they  smoked  but  little,  swelled 
much,  and  afforded  a  bulky  coal. 

4.  Tlieir  solutions  hi  water  reddened  litmus-paper. 

5.  The  same  solutions  copiously  precipitated  the  me- 
tallic salts,  especially  muriate  of  tin,  acetite  of  lead,  and 

'   oxysulphate  of  iroii.     The  colour  of  these  precipitates 
was  commonly  brown,  inclining  to  that  of  chocolate,  ex 
cepting  the  tin,  which  was  blackish-grey. 

6.  They  precipitated  gold  from  its  solution  in  the  me- 
tallic state. 

7.  They  also  precipitated  the  earthy  salts,  such  as  the 
nitrates  of  lime,  barytes,  &c.  &c. 

8.  The  fixed  alkalis,  as  well  as  ammonia,  when  first 
added  to  these,  solutions,  only  deepened  the  colour,  but 
after  some  hours  rendered  them  turbid. 

wiiea  Ibuf  diisol?ed»  have  beea  noticed  by  Professor  ii^leasten  ia 
Creirs  Chemical  Aaoak,  1786,  bj  Mr.  Lowits,  (Creli't  Chein.  Joar- 
Bsl»  translaled  into  BogKsh,  Yul.  II.  p.  855)  i  and  bj  Mr.  Jansesoo, 
in  his  Outiiaa  of  the  Mineralogy  of  Ibe  Sketlaad  Islands,  &c.  ato.  edit 
f.  167. 

I       .  ■  '  9.  Glue 
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9.  Giue  or  isinglass  was  immediately  precipitated  by 
these  solutions  from  water,  and  the  precipiiates  were 
more  or  less  browii,  according  to*  the  strength  of  the  so^ 
lutions.  The  precipitates  were  also  insoiqble  in  cold  and 
in  boiling  water,  so  that  in  their  esflential  propertiei^they  ' 
proved  similar  to  those  formed  by  f be  varieties  of  CaAilftt 
hitlierto  known,  with  j:be  difference,  that  this  factitious 
substance  appeared  to  be  exempt  from  gallic  acid  and 
mucilage,  whkh  commonly  accompany  the  varieties  of 
tannin,  and  which  occasion  modifications  in  the  colocrr 
and  appearance  of  some  of  their  precipitates. 

Having  thus  had  the  satisfaction  to  discover,  that  a 
product  resembling  tannin  could  be  forooed  by  such  a  ' 
simple  method,  n6t  only  from  vegetable  but  also  from 
mineral  coal,  I  was  induced  to  examine  bow  far  the  sam« 
might  be  extended  to  animal  coal,  and  I  therefore  re- 
duced a  portion  of  isinglass  to  that  state  in  a  close  vessel, 
and  having  rubbed  it  into  fine  powder,  I  dige^ed  it  • 
with  nitfic  acid  in  the  manner  which  has  been  described. 
At  first  the  acid  did  not  appear  to  act  upon  it,-*biitsit 
length  it  was  slowly  dissolved,  excepting  a  small  quan- 
tity, which  however  was  in  every  respect  unchanged ; 
and  here  we  may  remark,  that  as  animal  coal  is  incine- 
rated with  much  more  difficulty  tban  vegetable  coal  or 
charcoal,  so  was  the  ssune  difference  to  be  observed, 
when  oxygen  was  presented  to  these  bodies  in  the  hu-  . 
mid  way. 

The  solution  resembled  those  which  have  been  de-^ 
scribed,  excepting  that  the  brown  colour  was  more  in- 
tense. It  was  evaporated  to  dryness,  and  was  then  dis-* 
solved  in  distilled  water ;  after  #bich  the  solution,  being 
examined  by  the  re-agenu  whteh  had  been  employed  in 
the  former  experiments,  was  found  to  prodiiee  similar 
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effects,  excepting  some  difference  in  the  colour  of  the 
precipitates^ 

I  next  added  some  of  the  liqnid  to  a  solution  of  isin- 
glass,  and  obtained  a  copious  precipitate.  Thus  it  is 
evident,  that  a  tanning  substance  may  be  formed  from 
animal  as  well  as  from  vegetable  and  mineral  coal ;  and 
it  is  not  a  little  curious,  that  this  enables  us  to  assert  as  a 
matter  of  fact,  although  not  of  economy,  that  one  por- 
tion of  the  skin  of  an  animal  may  be  employed,  to  con« 
vert  the  other  into  leatben 

In  the  course  of  these  experiments,  I  also  subjected 
coak  to  the  action  of  nitric  acid,  and  obtained  a  product 
which  resembled  that  which  l^ad  been  afforded  by  pit- 
coal ;  but, in  this  case  (as  might  be  expected)  there  was 
not  any  appearance  of  the  deep  yellow  substance  which 
has  so  often  been  mentioned. 

These  experiments  therefore  prove,  that  a  tamiing 
substance  may  be  artificially  formed  by  exposing  carbon 
to^the  action  of  nitric  acid ;  and,  it  also  appears,  that 
this  is  best  effected  when  the  carbon  is  uncombined  with 
any  other  substance  excepting  oxygen.  The  following 
experiments  seem  to  corroborate  this  opinion. 

1.  A  piece  of  Bovey  coal,,  which  had  perfectly  the 
app^irance  of  half*charred  wood,  was  reduced  to  pow- 
der,  and  was  digested  with  nitric  acid  until  the  whole  was 
dissolved. 

The  colour  of  the  solution  was  deep  yellow ;  and,  by 
evaporation,  a  yellow  viscid  niass  was  obtained,  which 
was  dissolved  in  distilled  water.  This  solution,  was  then 
examined  by  various  re-agents,  and  particularly  by  ge<* 
latine,  but  not  any  vestige  of  tanning  matter  could  be 
discovered,  and  the  predptninant  subatance  appeared  |p 
be  oxalic  acid. 

2.  Another 
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.  2.  Another  piece  of  Bovey  coai,  which  had  less  of  the 

r 

characters  of  wood,  and  was  more  perfectly  carbonized, 
was  treated  in  the  way  which  «has  been  described ;  the 
'solution  was  brown,  and,  unlike  the  former,  afforded  a 
considerable  precipitate  with  gelatine. 

3.  A  portion  of  the  first  sort  of  Bovey  coal  was  ex- 
posed to  a  red  heat  in  a  close  vessel,  and  was  then  re- 
duced to  powder,  and  digested  with  nitric  acid  :  here  a 
remarkable  difference  was  to  be  observed,  for  nearly 
the  whole  was  jhus  converted  into  the  tanning  substiftice. 

4.  A  coal  from  Sussex,  extremely  like  the  second  sort 
of  Bovey  coal,  also  afforded  the  same  product.- 

5.  A  piece  of  the  .Surturbrand,  from  Iceland,  yielded 
a  similar  result. 

6.  Some  deal  saw-dust  was  digested  with,  the  nitric 
acid  until  it  was  completely  dissolved ;  by  evaporation  a 
y^low  viscid  mass  was  obtained,  the  solution  of  which  in 
water  afforded  results  like  those  of  the  .first  experiment  on 
the  Bovey  coal,  for  oxalic  acid  was  found  in  it,  but  DQt 
any  of  the  tannin  substance. 

7.  Another  portion  of  the  same  deal  saw-dust  was  con-  • 
verted  into  charcoal  in  a  close  vessel;  the  charcoal  wa^ 
then  treated  in  the  manner  already  described,  and  was 
thereby  foi^m^d  into  a  liquid  which  copiously  precipitated 
gelatine. 

8.  Having  previously  ascertained  that  teak  wood  does 
not  contain  gallic  acid  nor  tannin,  I  reduced  some  of  it 
into -charcoal,  which  was  afterwards  readily  converted 
into  the  substance  above  mentioned. 

In  these  experiments  the  deal  and  the  teak  wood  had 
been  reduced  to  the  state  of  coal,  as  usual,  by  fire ;  but 
as  this  does  not  appear  to  have  been  the  means  generally 
employed  by  Nature  to  convert  organized  substance  into 
the  varieties  of  mineral  coal,  I  for  a  considerable  time 

previous 
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previons'tothe  discofery  of.lbe  artificial  tanning  product, 
bad  been  employed  m  a  series  of  experiments  on  the  slow 
carbonization  of  a  great  namber  of  vegetable  substances 
by  the  humid  way.  * 

The  agent  which  I  most  commonly  used  to  produce 
thii  effect  was  iiulphuric  acid  occasionally  diluted ;  and 
although  many  of  the  processes  were  extremely  unplea- 
sant and  tedious,  yet  I  have  not  any  reason  to  regret  tbe 
time  which  has  been  thus  employed.'  Tbe  subject, bow- 
ever,  I  foresee,  will  branch  out  into  several  details,  noue 
of  which  as  yet  I  can  regard  as  sufficiently  completed  to 
merit  the  honour  of  breing  submitted  to  this  learned  So- 
ciety ;  but  I  am  in  a  manner  almost  competed  in^he  pre^ 
sent  case  to  anticipate  a  few  of  the  ezperimeiHs,  with 
their  results,  because  they  are  intiomtely  co'finected  with 
the  subject  no,w  uiider  consideration. 

In  these  experiments,  I  have  observed  that  concen- 
trated sulphuric  acid,  when  poured  upon  any  of  the  re- 
sinous substances  reduced  to  powder,  dissolved  them  in  a 
few  minutes ;  at  this  period  the  solution  was  transparent, 
commonly  of  a  yellowish-brown  colour,  and  of  the*  con- 
sistency  of  a  viscid  oil.     But  if,  after  this,  the.vessel  #a8 
placed  on  a  sand-bath,  the  colour  of  the  solution  became 
progressively  darker,'  sulphureous  gas  was  evolved,  ahd 
at  length  tbe  whole  appeared  like  a  very  thick  liquid'of 
an  intense  black.     I  purposely,  for  the  present,  pasi  over 
many  phenomena,  some  of  which  are  peculiar  to  the  dif- 
ferent substances  when  thus  treated,  whilst  others  are  ge- 
neral, and  may  be  referred  to  those  attendant  on  etberi* 
fication,  for  my  intention  here  is  only  to  notice,  in  a 
concise  manner,  such  as  immediately  tend  to  elucidate 
the  subject  of  this  paper. 

When  concentrated  sulphuric  acid  is  pour<$d  on  tbe 
common  turpentine  of  tbe  shops,  it  almost  immediately 

dissolves 
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dissolves  it  like  the  solid  resins;  and  if  a  portion  of  this 
BQliitioD  be  poored  into  cold  water,  the  turpentine  is  pre- 
cipitated in  the  solid  brittle  state  of  comcnon  yellow  resin. 
But  if  a  second  portion  of  the  same  solution,  after  the 
lapse  of  an  hour  or  nK>re>  be  in  like  manner  poured  into 
cold  water,  the  resin  thus  formed  is  not  yellow  but  dark 
brown;  and  if  four  or  five  hours  are  su6Pered  to  dapse 
before  a  third  portion  is  pofured  into  water,  the  resin  is 
found  to  be  completely  black.  After  this,  supposing  the 
digestion  to  be  carried  on  during  several  days,  9r  until 
there  is  no  longer  any  production  of  sulphureous  gas,  the 
turpentine  or  resin  will  be  found  converted  into  a  black 
porous  coal,  which,  if  the  operation  has  been  properly 
conducted,  does  not  contain  any  resin,  although  a  sub- 
stance may  frequently  be  separated  by  digestion  in  H^ 
cohol,  which  I  shall  soon  have  occasion  to  notice. 

When  common  resin  was  thus  treated,  I  obtained  about 
43  per  cent,  of  the  coal,  which,  after  being  exposed  to  a 
red  heat  in  a  loosely  covered  platina  crucible,  still 
amounted  to  30  per  cent,  and  by  the  slowness  of  its  com* 
bustion,'and  other  circumstances  which  need  not  here  be 
related,  approached  •  very  nearly  to  the  characters  of 
some  of  the  mineral  coals*. 

The  effects  produced  by  sulphuric  acid  upon  turpen<^ 
tine  and  resin  are  manifestly  caused  by  the  union  of  the 
two  constituent  principles  of  the  latter  (namely,  hydro- 
gen and  carbon)  with  part  of  the  oxygen  of  the  former, 

*  The  differeoce  of  the  quaotitj  of  carbon^  which  maj  be  ebtained 
in  the  state  of  coal  Dpoiq  raioous  lobstaDcet  b  j  the  humid  sod  by  the 
dry  f^ay^  it  very  coosiderablei  we  may  take  common  resui  at  aa  cxv 
ample,  for  when  100  grains  were  exposed  to  simple  distillation  in  a 
small  giaM  retort  placed  o?er  an  open  eharcoal  fire»  the  rcsiduun  of 
coal  oaly  amounted  to  three^fourths  of  a  grain. 
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80  that  sulphureous  acid,  water,  and  coal  are  produced. 
I  therefore  availed  myself  of  this  process,  by  which  coal 
could  be  progressively  formed  whilst  the  original  sub- 
stance  was  gradually  decomposed,  to  make  the  foUowiiig 
experiment. 

A  quatjtity  of  common  turpentine  lyas  treated  with 

.  sulphuric  acid  in  the  way  which  has  been  described,  and 
different  portions  of  the  solution  being  poured  at  dif* 
ferent  periods  into  water,  lybiUt  the  remainder  was  di- 
gested during  several  days,  I  thus  obtained,  from  the 

I  same  original  substance,  yellow  resin,  bcown  resin,  black 
resin,  and  coal.  I  then  digesjted  a  portion  of' each  of 
these,  as  well  as  some  of  the  turpentine,  in  separate  ves?* 
sels  with  nitric  acid  until  they  were  completely  dissolved, 
and  afterwards  reduced  them  to  dryness.  The  different 
residua  varied  in  colour  from  yellow  to  dark  brown, 
oorresponding  to  the  substances  which  had  been  em- 
ployed*  These  were  then  dissolved  in  distilled  water, 
and  were  examined  by  solution  of  isinglass  and  other  re- 
agents. 

1.  The  solution  of  the  residuum  of  turpentine  was  pale 
.   straw  colour,  and  did  not  precipitate  gelatine. 

2.  That  of  yellow  resin  resembled  the  former  in  every  ^ 
respect. 

3.  That 'of  the  brown  resin  was  of  a  deep  yellow,  but 
in  other  particulars  resembled  the  above. 

4.  That  of  the  black  resin,  on  the  contrary,  yielded  a 
considerable  portion  of  the  tanning  substance,— and 

5.  That  of  the  coal  afforded  it  in  abundance. 

Hence  it  appears,  that  these  different  modifications  of 
turpentine  yieSded  the  ^nning  substance  only  in  prdpor* 
tion  to  the  quantity  of  their  original  carbon,  whicbi 

by 
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by  oxidiEement^  h^d  been  progressively  converted  into 
icoal  *. 

Other  substances,  when  reduced  into  coal  in  the  humid 
way,  v^ere  in  like  manner  formed  Into  the  tannin  suB- 
fitaoce  by  nitric  acid.  In  fact,  I  found  this  to  be  the  con- 
stant result;  and,  iamongst  the  many  substances  which 
were  examined,  I  shall  mention  various  kinds  of  wood^ 
copal,  amber,  and  wax,  all  of  which,  when  reduced  to 
coal  by  sulphuric  acid,  yielded  similar  products,  by  sub- 
sequent treatment  with  nitric  acid. 

But  this  substance  may  likewise  be  artificially  pro- 
duced without  the  help  of  nitric  acid,  although  in  a  less 
proportion,  as  well  as  with  some  slight  variations  in  its 
characteristic  prpperties;  for,  as  I  have  already  ob- 
served, when  any  of  the  resins  or  gum  resins  (such  as 
common  resin,  elemi,  asa  fcetida,  &c.)  have  been  }on^ 
digested  with  sulphuric  acid  so  as  to  assume  the  appear- 
ance, and  general  characters  of  coal,  if  afterwards  they 
are  digested  with  alcohol,  a  portion  is  dissolved,  and  a 
dark  brown  solution  is  fortped,  which,  by  evaporation, 
yields  a  mass  soluble  in  water  as  well  as  in  alcohol,  and 
which  precipitsites  gelatine,  acetite  of  Jead,  and  muriate 
of  tin,  but  produces  only  a  very  siigkt  efFedt  on  oxy^ul-  . 
phate  of  iron.  This  substance,  therefore,  which  may 
thus' be  separated  by  alcohol  {rom  the  coal  formed  from 
resinous  bodies  by  sulphtiric  acid,  evidently  contains 
ioiite  of  the  tanning  matter,  which  has  been  produced' 
during  the  carbonization  of  those  substances.  ' 

A  natural  process,  very  similar  to  this,  I  much  suspect 
tikes  place  in  some  cases  where  peat  is  formed ;  I  say,  in 


*  Some  late  experiments  have,  however,  convinced  me  that  carbon 
need  not  beabxolutely  converted  into  coal  in  order  to  produce  the  ar- 
tificial tanning  gubstaace;  but  this  wiii  be  more  fully  explained  in  a 
Mdequent  paper. 
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some  cases,  because  ibe  production  of  tanning  matter 
does  not  seem  to  be  absolutely  a  necessary  consequence 
attendant  on  the  formation  of  peat;  for  in  many  places 
where  the  latter  abound^  the  former  cannot  be  detected^ 
whilst  in  others  it  is  v^ry  abundant,  and  acts  powerfully 
on  animal  bodies  which  have  accidentally  been  eicposed 
to  its  effects, 

There  are  many  facts  of  this  kind  upon  record,  such 
as  the  account  of  the  bodies  of  the  man  and  woman  pre* 
served  in  the  moors  near  the  woodlands  in  Derbyshire^ 
and  also  of  the  woman  found  in  the  mT>rass  at  Axholmi^ 
in  Lincolnshire*,  Now  I  am  much  inclined  to  believei 
that  the  tanning  substance  which  so  much  abounds  in 
these  and  some  other  peat  moors,  did  not  originally  exist 
in  the  vegetable  substances  from  which  the  peat  has  been 
produced,  but  that  it  has  been  and  continues  to  be  pro« 
gressively  formed  (under  certain  favourable  circum« 
stances)  during  the  gradual  carbonization  and  coaversioQ 
of  th^  vegetable  ipatter  into  peat, 

§  III, 

In  most  of  the  former  papers  which  I  have  had  the 
honour  to  lay  before  the  Royal  Sodiety,  I  have,  for 
greater  perspicuity,*generally  concluded  with  a  recapitu^ 
lation  of  the  contents,  but,  in  the  present  case,  this  ap* 
pears  to  be  superfluous,  as  the  whole  may  be  concen- 
trated into  one  simple  fact,  namely,  that  a  substance 
very  analogous  to  tannin,  which  has  hitherto  been  con^ 
sidered  as  one  of  the  proximate  principles  of  vegetable!, 
.  xnay  at  any  time  be  produced,  by  exposing  carbonace^ 
ous  substances,  whether  vegetable,  animal,  or  minerfd« 
to  the  action  of  nitrip  acid? 

♦  Phil.  Trans,  vol.  XXXVIII.  p.  413,    Ibid,  vol.  XLIV.  p.  5T1. 
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Since  the  preceding  experiments  were  made,  I  have 
farther  proved  the  efficacy  of  this  substance  by  actual 
practice,  and  have  converted  skin  into  leather  by  means 
of  materials  which,  to  professional  men^  must  appear 
extraordinary,  such  as  deal  saw-dust,  asphaltu'm,  com- 
mon turpentine,  pit-coal,  wax  candle,  and  a  .piece  of  the 
same  sort  of  skin. 

Allowing,  therefore,  that  the  production  of  this  sub- 
stance must  for  the  present  be  principally  regarded  only 
as  a  curious  chemical  fact,  not  altogether  unimportant, 
yet,  ^s  the  principle  on  which  it  is  founded  appears  to 
bedeveloped,  we  may  hope  that  a  more  economical  pro* 
cess  will  be  discovered,  so  that  every  tanner  may  be  en* 
abled  to  prepare  his  I^her  even  from  the  refuse  of  his 
present  materials. 

The  organized  bodies  and  thdr  products  have  only  of 
late^  years  much  attracted  the  attention  of  chemists^ 
laany  of  whom,  even  at  this  time,  (although  the  modes 
of  chemical  examination  have  been  so  much  improved,) 
seem  disgusted,  and  deterred  by  the  Proteus- like  changes 
which  take  place  whenever  these  substances  are  subjected 
to  experiment. 

3ut  these  variable  and  endless  alterations  of  their  pro- 
perties seem  rather  calculated  to  operate  as  incitements 
to  investigation ;  for,  by  the  accumulation  of  facts  re- 
sulting from  the  changes  produced  in  these  bodies  'by 
•  disuniting  and  by  recombining  their  elementary  princi- 
plesy  not  only  will  chemistry,  as  a  science,  become  far- 
ther illuminated  and  extended,  but  it  will,  as  it  has  hi- 
therto done,  render  great  and  essential  services  to  die 
j^rts  and  manufactures. 
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Remarks  xm  sundry  important  Usts  of  the  Pbfafo^. 

From  Letters  and  t^APBRS  of  the  Bath  and  W£*t*  of 

£K6iA»D  Society. 

X  HE  potatoe  has,  though  deservedly,  occapied  i6 
much  of  the  attention  of  different  writers^  that  it  ibay 
seem  almost  necessary  to  bring  forward  some  ne\^  and 
important  discoveries  concerning  it,  if  i^e  attempt  to  say 
more  on  its  qualities.  It  is  not,  however^  a  singular  opi-^ 
nioQ,  that  so  important  is  this  vegetable,  and  so  applica<« 
ble  to  economical  uses^  as  human  foodj  that  it  will  re** 
main  fyr  posterity  fully  to  apprfciate  its  positive  and 
comparative  value.  But  as  no  new  and  promising  expe* 
riment,  however  imperfectly  conducted,  should  be  suf- 
fered Jo  escape  general  notice,  it  will  be  acceptable  to' 
our  readers  to  receive  a  genera^l  statement  of  certain  trials 
ibade  by  a  very  respectable  British  merchant,  with  a 
view  to  ascertain  the  value  of  the  potatoe  for  sea  provi<^ 
sioQ  and  other  stores.  His  diffidence  about  having  don(^ 
justice  to  the  subject,  which  he  doubts  of  finding  leisure 
to  prosecute,  prevents  His  allowing  his  name  to  appear 
as  to  a  finish^  essay  of  his  own ;  but  certain  statements 
are  deemed  too  important  to  be  lost,  as  they  may  lead  to 
farther  discoveries  and  facts^  The  statements  then  are 
ill  s^bstatice  as  follow  r 

^*  The  ease  with  which  this  root  is  prep&red  by  boiling 
and  for  kiMfiediate  consumption^  either^  in  its  separate 
lotm^  or  mixed  in  bread;  the  little  trouble  there  is  in 
preserving  it  through  the  winter  months ;  and  the  short 
period  between  the  time  of  planting  and  the  returji  of 
the  crop;  have  most  probably  been  the  causes  why  less 
pains  have  been  taken  to  find  out  cheap  methods  of 

preserving 
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preserTing  potatdes^  as  a  store  for  future  sosteaanc^,  th^n 
would  btherwise  have  been  the  case. 

'^^  The  large  quantity  of  potatoes  produced  in  the  last 
neason,  and  ibe  reputed  scarcity  of  bread-corn,  induced 
me  a  few  weeks  since  to  make  some  small  experiments  on 
the  means  of  drying  potatoes,  either  in  substance  or  in 
flour;  either  for  future  consumption  at  home,  Qr  for  the 
ftupply  of  our  seaoien  on  long  voyages, 

<' Tb^  easje  with  which  I  found  this  might  be  done, 
and. the  probable  benefit  which  I  think  may  be  derived 
to.  the  public  from  a  farther  pursuit  of  the  subject^  in- 
iduces  me  to  submit  (o  the  inspection  of  the  Society  a 
miall  quantity  of  the  flour  of  potatoe  sent  herewith. 

^^  The  potatoes  were  boiled-  with  their  skin  on,  dried 
QUa  kiln,  and  the  whole  grou^nd  in  a'steel  corn-mill :  nolle 
of  the  skin  has  been  separated  by  dressing. 

^^By  experiqnents  that  have  been  before  made  on  fine 

dried  flour  of  potatoes,  it  is  known,  that  it  will  keep 

longer  than  the  flour  of  wheat  without  spoiling :  that  it 

is  used  as  a  substitute  for  sago,  and  makes  good  biscuits 

without  ajdmixture,     And  Iliave  every  reason  to  believe 

it  will  mix  s^nd  make  good  bread,  in^  a^  much  larger  pro«* 

portion  with  wheat-flour^  than  has  hitherto  beeii  employ-^ 

^4  Qf  the  boijed  root,  in  the  common  mode  of  using  it.  - 

**  Of  the  expense  of  preparing  the  flour  from  the  root 

iq  Urge  quantiUe^  I  am  not  prepared  to  speak     The 

chief  labour  is  washing  the  potatoes  from  the  mould, 

which  adheres  to  the  eyes,  particularly  in  those-  sorts^ 

^e  eyes  of  which  are  much  depressed.     Drying  them 

will  be  considerably  expen^sive ;  but  I  .think  may  be  re* 

do^ed  much  balow  what  at  first  it  will  be  estimated  at. 

Grindiog.  wiU.lnot  costmioce  than  eorn. 

*^  From  what  I  believe,  were  accurate  .experiments^  I 
fiaftt^A^  OOQ  hwodred  pounds  of  washed  potatoes  wiU 

produce 
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produce  full  twenty-five  pounds  of  flour  (such  as  the  stoi^ 
pie.)  The  difference  in  weight  will  be  very  little,  whe* 
tber  the  potatoes  are  boiled,  or  only  ground  in  an  apple- 
mill,  and  the  juide  suffered  slowly  to  drain  from  them 
before  they  are  dried.  It  might  seem  therefore,  at  first 
view,  that  the  boiling  might  be  omitted ;  my  trials  how* 
'  ever  have  shewn  me,  that  the  colour  of  the  flour  is  much 
fairer  when  boiled,  and  the  taste  more  pleasant  |  and 
that  the  expense  of  boiling  in  steam  is  very  little.  With 
the  greatest  care  even  some  of  the  starch  (the  most  nu<* 
tritive  part  of  the  root)  will  separate  with  the  juice; 
aboVe  three  pounds  of  the  fine  starch  (weight  after  it 
was  dried)  passed  off  with  the  water  from  100  lbs.  of 
potatoe.    ' 

^^  Other  persons  will,  I  trust,  ascertain  such  facts  with 

<    more  accuracy ;  I  myself  hope  soon  to  ascertain  more 

satisfactory  particulars.     In  the  mean  time  permit  me  to 

make  an  estimate  of  the  probable  produce  of  an  acre 

of  potatoes  in  quantity,  when  reduced  to  the  state  of 

-    'flour. 

*^  The  average  produce  of  an  acre,  managed  with  carei 
is  estimated  at  about  eighty  sacks  of  240  lbs.  each. 

^*  According  u> my  experiments  (as  before),  100  lbs.  of 
wakbed  potatoes  will  produce  25  lbs.  cfMfy  flour;  or  each 
sack  60  lbs. ;  or  one  acre,  two  tons  add  upwards. 

*^  I  am  not  qualified  at  present  to  <:arry  these  calcu« 
lations  farther  —  if  quantity  alone  be  the  question,  I 
need  hot. 

^^  Note.  The  potatoes  used  in  the  foregoing  trials  were 
tjtie  red  apple  potatoe. 

.  ^*  The  steel  mill  has  not  ground  this  flour  so  fine  lis  I 
believe  a  stone  mill  would  have  done.  Some  of  these 
bad  their  skins  stripped  off  after  boiling*  Should  an  ex* 
peditious  method  be  fi»ind  of  stripping  off  the  skins,  it 

wUl 
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wiH  perhaps  be  less  troublesome  than  washing  so  carefully 
as  must  otherwise  be  practised/* 

After  giving  a  numerical  account  of  the  samples  of 
flour  of  potatoe  prepared  for  exhibition  ;  this  gentlemftn 
gires  also  samples  of  bread  and  biscuit  made  from  uif- 
ferent  sorts  of  potatoe-fiour,  mixed  with  different  pro* 
portions  of  wheat-floiir  of  different  degrees  of  fineness'; 
but  these  would  be  unintelligible  in  this  place,  in  the 
absence  of  such  samples. 

'*,Tbe  potatoe-flour  used  in  the  bread  smd  biscuit  is 
made  of  the  whole  of  the  potatoe,  washed,  steamed, 
bruised  slightly  after  steaming,  dried  on  a  mait-^kiln, 
and  ground  in  a  common  corn-mill,  no  alteration  what- 
ever having  been  made  in  the  set  of  the  stones,  from  what . 
they  were  as  used  for. grinding  wheat;  it  may  reasonably 
be  supposed  however,  that  a  miller,  accustomed  to  grind 
this  article,  would  make  better  work  and  finer  flour. 

*^  Nothing  was  taken  from  the  flour  except  some  large 
pieces  that  were  not  ground,  and  a  little  large  bran  in 
the  proportion  of  the  sample  sent  herewith.  ^ 

''The  potatoes  of  which  this  flour  was  made,  were 
certainly  over-dried ;  and  having  lain  in  an  heap  after 
steaming  upwards  of  two  days  before  they  were  put  upon^ 
the  kilt),  some  degree  of  fermentation  had  begun  to  take 
place,  but  which  was  thought  so  little  as  to  have  been 
perfectly  corrected  by  the  drying.  In  the  bread,  how- 
ever, it  is  certainly  distinguishable.  The  baker  considers 
that  it  is  from  this  cause  that  the  bread  is  not  so  light  as 
it  otherwise  would  have  been.  It  rose  well  in  the  oven, 
but  fell  when"  the  door  was  opened.  He  thinks,  that 
when  mixed  with  the  flour  of  dry  wheat  the  potatoe-meal 
will  have  exactly  the  same  effect  as  the  mixture  of  a  cer« 
tain  portion  of  cone-wheat  flour,  and  that  it  will  answer 
us  well  in  about  the  same  proportion.     He  has  no  doubt 

Vol,  VIII. — Second  Series.  C  c  but 


'\ 


194  Remarks  en  sundry  important  Uses  of  the  Potatoe. 

• 

but  tbat  even  with  t|iis  flour  he  shall  succeed  better  in  the 
second  attempt.  With  potatoe-meal,  well-thade,  he  be- 
lieves tbat  bread  of  the  best  quality  may  be  produced. 

^'  The  chief  precautions  necessary  in  making  potatoes 
flour  seem  to  be,  to  prevent  any  fermentation  taking 
place  in  the  boiled  potatoes  previously  to  their  being 
.  dried,  and  to  avoid  giving  them  too  great  a  heat  in  dry- 
ing. With  this  view  it  seems  adviseable  to  construct  tbe 
apparatus  for  preparing  it,  so.  as  that  the  steaming-tubs  and 
kiln  should  be  heated  by  the  same  Are,  without  loss  of 
time  or  labour ;  the  potatoes  may  tben  be  immediately 
removed  from  the  steam  to  the  kiln ;  and  means  should  be 
used  to  regulate  the  heat  of  the  kiln,  so  that  it  should 
not  much  exceed  90^. 

**  For  the  common  purf^ose  of  bread,  it  seems  evident| 
from  the  samples,  that  taking  off  the  rind  or  skin  \i 
by  no  means  necessary  ;  to  wash  the  potatoes  carefully 
before  boiling  seems,  therefore,  tbe  only  precaution  re- 
quired. 

^^  From  experiments  as  before  stated,  the  produce  of 
dry  meal  is  to  the  raw  potatoe,  as  26  or  27  td  100,  but 
let  it  be  estimated  at  25,  or  one-qua.rter  of  the  whole* 
The  greatest  quantity  of  raw  potatoes  said  to  be  used  as 
a  mixture  with  wheat-flour  in  bread  is  one  third ;  not 
much  above  the  same  quantity  of  boiled  potatoe  has 
usually  been  employed.  The  proportion  of  flour  in  boiled 
potatoe  exceeds  that  in  raw  potatoe  by  about  one  quarter. 
As  a  rough  ground  for  calculation,  we  may  therefore  call 
Z%  per  cent,  as  the  proportion  of  flour  in  any  given  quan- 
tity of  boiled  potatoe. 

"  Tbe  proportion  therefore  which  tbe  potatoe-qieal 
makes  of  the  whole  mixture  in  this  bread,  above  thaliQ 
which  one-third  raw  potatoe  has  been  used,  \%  four  times; 

that  is,  the  actual  quantity  of  potatoe-flour  in  tiiis  bread 

• 
It 
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is  as  great  as  if  24  lbs.  oF  raw  potatoe  had  been  mixed 
with  12 lbs.  of  wheaten  flour;  and  compared  with  boiled 
potatoes,  it  is  as  great  as  if  18  lbs.  of  potatoe  had  been 
mixed  with  12  lbs.  of  wheat  flour.'* 

From  the  foregoing  statements,  it  is  not  presumed  that 
much  farther  information  is  imparted  than  may  have 
been  gathered  from  some  former  accounts  of  bread-* 
making  from  a  mixture  of  such  flours,  except  as  to  the 
mode  of  preparing  the  potatoe-flour.  Neither  is  it  at  pre- 
sent supposed  that  for  common  use,  when  corn  is  not 
dear,  the  potatoe  will  supersede  the  use  of  neat  wheat- 
flour  for  family  bread.  But  in  very  dear  times,  when  it 
may  be  used  in  sojne  places  to  great  advantage,  the  most 
economical  mode  of  doing  it  is  important;  and  the  pro* 
cess  of  steaming,  kiln-drying,  grinding,  and  dressing, 
seems  excellent.  If  equal  quantities  of  wheat  and  potatoe 
flour  are  found  to  make  very  good  bread,  and  the  potatoe 
to  have  the  effect  of  cone-flour  in  the  mixture ;  this  may 
be  set  down  as  a  suflicient  regulation,  and  a  valuable  fact. 

But  what  is  of  great  consequence  to  be  known,  and 
fully  noticed,  is,  that  the  flour  of  the  potatoes  so  prepared, 
jf  barrelled  up,  and  kept  in  any  common  dry  place,  wil( 
retain  its  virtue  longer,  either  on  land  or  at  sea,  than  the 
other  sortd  of  flour  made  from  grain  :  in  short,  from  fre- 
quent appearances,  and  well-attested  facts,  the  flour  of 
thi^  vegetable,  prepared  ,as  aforesaid,  seems  to  possess 
the  lingular  quality  of  being  almost  imperishable.  In  ad-^ 
dition  to  that  quality,  the  power  of  preserving  potatoes 
in  barrels,  after  b^ing  kiln-dried,  either  when  whole  or 
cut  into  parts,  for  the  use  of  the  table  in  long  voyages,  is 
very  important !  and  it  is  found  that,  after  being  so  pre- 
served, tbey  are  capable  of  being  again  boiled  soft,  and 
served  up  as  a  vegetable  at  table,  retaining  much  of  tbelf 
Qcigitial  flavour,  consistence,  and  other  qualitif^s. 

C  c  2  Accomit 
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Account  of  the  Method  adopted  for  improving  Rye  Harhcur. 
By  the  Reverend  Daniel  Papb,  of  Penn^  fiear  Waiver^ 
Hampton,  « 

With  an  Engraving. 

From  the  Transactions  of  \hp  Society  for  the  Encou^ 

•  ^  " 

ragement  of  Arts,  Manufactures,  and  Commerce. 

The  Gold  Medal  of  the  Society  wat  presented  to  the  Author 

for  this  Communication. 

JlVYE  Harbour,  once  ^o  very  safe  and  convenient  for 
passing  vessels  up  or  down  the  channel,  to  run  to  in  dis- 
tiess  or  in  precarious  weather,  had  been  for  many  years, 
and  from  various  causes,  in  a  gradual  state  of  decay,  in- 
somuch that  in  the  years  (I  believe)  1795, and  1796,  it 
was  thought  necessary  to  send  Captain  — ^,  from  the 
Trinity- House,  to  make  a  survey,,  and  report  to  the 
Board  its  then  state,  and  the  probability  of  its  improve- 
ment or  redemptioii.  The  survey  was  made,  1  believe, 
with  considerable,  care  and  attention ;  and  the  result  was, 
that  the  harbour  was  pronounced  lost,  or  in  such  an  irre- 
,  parable  decayed  state,  th^t  it  was  an  useless  expense  to 
the  ships  passing,  which  paid  tonnage  to  it;  and  there- 
fore this  tonnage  was  taken  from  Rye,  and  given  to 
Ramsgate  Harbour,  leaving  however  a  reserve  in  the 
hands  of  the  Commissioners  of  6000/. 

The  consequence  of  this  was  an  advertisement,  inviting 
any  gentleman  to  come  forward  with  plans  for  th6  im-* 
provement  of  the  Harbour,  and  the  draining  of  the  upper 
Levels.  On  the  day  appointed  for  the  presentation  of 
3uch  plans,  a  very  sensible  letter  was  laid  before  the 
Commissioners  by  the  Rev.  Mr.  Jackson,  of  Rye,  though 
-impracticable  on  many  accounts, — dnd  also  a  plan  by 
^niyself^  proposing  to  make  the  present  cut,  and  to  form 

'a  dam 
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A  dam  of  straw  or  hay  and  faggots,  as  represented  on  the 
chart,  for  the  small  sum  of  500/.  On  reverting  to  the 
enormous  sums  that  had  been  already,  from  time  to  time, 
expended  by  able  engineers  to  no  purpose,  it  was  judged 
at  the  moment  an  impossible  attempt;  and,  after  politely 
voting  me  their  thanks,  the  Commissioners  seemed  to  de- 
cline carrying  their  plan  into  execution. ^ — This,  however, 
did  not  satisfy  me;  and  ther.efore,  confident  of  success, 
rnndertook  to  perform  what  I  had  proposed,  or  lose  the 
money,  without  stipulating  for  any  fibe  or  reward  should 
I  succeed.  On  entering  upon  this  agreement,  I  set  to 
work,  and  choosing  a  Mr.  Southerden,  an  active  and 
persevering  man,  aa  foreman,  to  assist  me,  ^I  completed 
the  work  in  three  months,  in  the  very  depth  of  winter, 
at  the  expense  of  only '480/.  though  the  works  were  twice 
filled  up  with  sea-beach  vby  the  lides.  But,  though  this 
was  done  to  the  astonishment  and  admiration  of  many, 
yet  there  were  evidently  an  envious  few  mortified  and 
disappointed.  The  cut  and  dam  being  thus  finished,  it 
was  then  thought  necessary,  on  my  recommendation,  to 
secure  the  cut  from  reverting  to  its  late  reduced  state,  by 
a  pier*head  on  the  East,  and  jutties  on  the  West  side  of 
it;  the  execution  of  which  was  committed  to  the  eminent 
skill  of  a  Mr.  Sutherland,  who  performed  the  trust  re-* 
posed  in  him,  to  the  universal  satisfaction  of  his  employ- 
ers ;fai>d  I  believe  the  whole  was  completed  for  something 
iess.'than  300Q/.  in  a  vexy  masterly  and  workman-like 
mano^.  .  Of  this  I  think  there  cannot  be  a  better  proof 
adduced,  than  that  it  still  stands  firm,  without  the  least 
apparent  decay,  ^and  maintains  its  first  position  without 
the  smallest  variation ;  and  no  doubt  a  very  trifling  an* 
nual  expense  will  keep  it  in  it^  present  improved  state. 
The  advatutages  derived  from  it  are  particularly  great ; 

forsMjfKfrof^4^5Q  tons  burthen,  and  even  vessels  of  300  tonsp 
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run  in  with  the  greatest  safety  at  spring-tides ;  whefe^i 
before,  those  of  50  tons  could  not  come  in,  but  with  the 
utmost  difEcuIty  and  datigt^r. 

That  part  of  Ronaney- Marsh,  too,  which  lies  contigu- 
ous, and  was  threatened  by  every  boisterous  tide  w^tha 
total  over6o\r,  is  now  in  safety,  and  the  drainage  of  the 
levels  is  rendered  complete.  _        » 

I  beg  leave  now  to  offer  to  your  attention  a  short  de- 
scription of  the  Dam,  the  fprm  and  materials  of  which 
may  be  used  with  success  in  similar  situations,  whether 
in  places  adjacent  to  the  sea,  or  in  gentlemen's  fish-poods, 
or  rivers  in  the  country,  where  weirs  may  be  necessary 
•  for  the  preservation  of  the  banks.  The  dam  was  merely 
formed  of  hay,  straw,  and  faggots,  pinned  down  to  a 
foundation  of  sand  or  silt  by  short  piles.  I  formed  it  as 
in  the  chart,  of  the  shape  of  a  double^ roofed  house*,  first 
putting  down  straw,  and  then  over  it  hazel-faggots,  from 
12  to  14  feet  in  length,  and  afterwards  pinning  down  the 
whole  with  piles.  I  next  filled  the  space  between  the 
two  roofs  with  gravel  or  sea-beach,  and  secured  this  also 
with  faggots  pinned  down  upon  it,  over  which  resistance 
bei»g  precluded  from  its- peculiar  form,  the  influx  and 
reflux  of  the  tides  glided  so  gently,  that  consequently 
every  probability,  not  to  say  possibility,  was  annihilated 
of  its  being  ever  undermined  or  blown  up. 

It  was  also  necessary  that  this  dam  should  be  put  down 
in  one  tide,  and  that  the  mouth  of  the  cat  should  be 
opened  in  the  same  time ;  for  it  was  evident  to  me,  that 
it  was  impossible  ever  to  cut  to  sea  in  any  other  way. 
For  unless  the  dam  had  been  ready  to  turn  the  water 
through  the  cut  as  soon  as  opened,  and  the  cut,  on  the 
other  hand,  ready  to  receive  the  current  the  moment  the 
dam  began  to  act,  the  whole  work  must  have  been  En- 
tirely and  unavoidably  destroyed  by  the  influx  and  r&Aot 

of 
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^tbe  ensuing  tide.  All  this  I  clearly  foresaw;  and  by 
procuring  a  suf&cient  number  of  men,  nearly  three  hun- 
dred, the  business  was  completely  finished,  just  as  the 
tide  touched  the  foot  of  the  dam  ;  and  when  it  was  full 
sea,  the  straw  of  course  acted  as  a  receiver  and  retainer 
to  the  silt  brought  in  by  the  tide;  which  being  repeated 
by  each  returning  tide,  the  dam  soon  became  entirely 
fixed,  beyond  a  possibility  of  ever  being  destroyed;  and 
it  is  now  so  entirely  covered,  that  if  the  pier  is  kept 
in  repair,  the  dam  must  ever  remain  unimpaired  by  time, 
end  proof  against  the  most  violent  floods  of  waters. 


A  certificate  from  Mr.  Daniel  Slade  is  annexed  to  the 
preceding  account,  stating  that  be  occasionally  lived  at' 
Rye,  is  acquainted  with  Rye  Harbour,  and  with  the  Rev. 
Mr.  Pape,  whose  Memorial  respecting  the  cut  and  danoi 
at  that  place  be  has  read,  and  believes  what  be  has  therein 
related  to  be  strictly  true. 


Reference  to  the  Improvement  of  Rye- Harbour. 

(Plate  IX.  Fig.  3.) 

.  A  A,  the  double  roof,  filled  with  straw.  BB,  hazel 
faggotS)  12  to  14  feet  long.  C,  the  space  betwixt  the 
roofs,  filled  with  gravel  or  sea-beach.  D,  the  faggots 
which  covered  the  gravel  so  laid.  £E,  piles  of  wood 
driven  through  ^he  faggots  and  straw  into  the  earth,  at 
the  bottom  of  the  river,  the  heads  of  which  piles  are 
united  by  cross  pieces  of  wood.  F,  the  solid  bed  of  the 
fiver.  G,  the  river  at  low  water.  H,  the  high-water 
mark.  \y  the  upper  side  of  the  dam,  which  opposes  the 
ipurrent  of  the  river,  K,  the  lower  side  of  the  dam, 
wbicl^  resists  the  comin^in  of  the  tide. 

Description 
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Description  of  an  improved  Lathe. 

Communicated  by  Mr,  G.  Smart,  of  Ordnance.  Wharfs 

Westminster- Bridge, 

With  a  Plate- 

JLlAVING  occasion  to  maoufacture  great  numbers  of 
picket  and  tent  poles,  I  have  contrived  a  iathe,  by  means 
of  which,,  alter  they  are  sawn  into  an  octagonal  figure, 
they  are  with  great  dispatch  turned  into  smooth  .and 
straight  cylinders,  all  exactly  of  one  diameter.  I  con- 
ceive that  this  lathe  would  be  useful  for  other  purposes, 
and^  have  therefore  sent  you  a  drawing  of  it,  which  I 
"  trust  the  following  description  will  fully  explain.  (See 
Plate  IX.) 

ABCj  Fig.  1,  represents  the  puppets  of  a  common 
lathe.  D,  is  an  additional  one,  fixed  by  a  wedge  under 
the  bed,  t;o  receive  a  square  sliding  bar  rf,  which  is  ad- 
vanced and  withdrawn  by  a  screw  c,  turned  by  a  winch. 
The  contrivance  for  making  the  screw  draw  back  the  bar 
d  is  fehewn  in  Fig.  2,  where  c  is  the  screw,  turned  to  a 
nice  point,  to  work  in  a  hole  in  the  end  of  the  bar  S 
when -it  is  advanced  ;  and  a  is  a  small  groove,  cut  in  the 
screw,  to  receive  the  ends  of  two  plates  of  iron  ii,  which 
are  screwed  on  to  the  end  of  the  bar  d^  to  form  a  collar 
to  draw  it  back.  /Betwceen  the  two  puppets  B^and  D  two 
slide  bars  of  oak  £  F  are  firmly  fixed,  and  are  also  further 
steadied  by  three  puppets  GGG,  fixed  by  wedges;  they 
are  for  the  tools  L  and  M  (which  are  shewn  separately  in 
Figs.  3  and  4,)  to  slide  upon.  The  mandrill  H  is  driven 
with  a  velocity  of  1,300  revolutions  per  minute,  by  a 
wheel  turned  by  two  men.  .1,  is  a  post,  fixed  to  the  bed; 
on  the  top  of  which  is  a  pulley,  to  keep  the  two  parts  of 

the 
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the  band  from  rubbing  together  at  the  plac^  where  they 
cross  each  other.  The  end  f  of  the  mandrill  projects 
some  inches  beyond  its  collar  in- the  puppet  B,  and  has 
three  points  in  the  end  f^  one  in  the  centre,  nearly  as 
long  again  as  the  other  two,  near  the  circumferenee, 
to  prevent  the  pole  from  slipping. 

Fig.  5  represents  the  tool  which  is  first  iised  for  rough*' 
ing  off  the  angles  of  the  work.  A  B  are  two  boards, 
screwed  on  to  the  block  C ;  the  inside  edges  of  which  slide 
against  the  outsides  of  the  two  slide-bars  £F,  Fig.  1,  and 
the  projection  E  of  the  block  slides  between  them.  > 
Through  the  middle  of  this  block  is  a  hole  D,  for  the 
pole  while  turning  to  pass  through.  At  one  side  of  the 
hole,  and  projecting  a  little  way  into  it,  is  a  gouge  d^ 
fixed  to  the  block  by  two  screws  at  the  end  i,  and  sup- 
ported  by  a  piece  of  wood  e  fixed  to  the  block. 

The  other  tool,  Fig.  4,  is  for  turning  the  pole  smooth ; 
it  has  two  boards  AB,  and  a  projection  E,  the  same  as 
Fig.' 3.'  The  hole  through  it  at  D  is  surrounded  by  an 
,  iron  plate  f,  to  strengthen  it,  where  the  wood  is  cut 
away  at  H,  to  form  an  opening  for  a  com^non  plane-iron 
G,  fixed  by  two  screws  on  the  sloping  part  of  the  block, 
in  such  a  position  that  the  iron  is  nearly  a  tangent  to  the 
circle  it  is  intended  to  cut,  but  stands  inclined  in  an  an- 
gle to  the  axis  of  the  cylinder,  so  that  one  comer  of  it' 
cuts  before  the  other ;  and,  to  assist  which,  the  edge  of 
the  iron  is  whetted  a  little  convex. 

When  this  machine  is  used,  the  two  tools  (Figs.  3  and  4) 
L,  M,  Fig.  I,  are  placed  on  the  slide-bars  E  F,  the  finish- 
ing tool  M  being  nearest  to  the  puppet  D,  which  they 
are  both  slid  close  up  to,  the  pointed  bar  d  being  then  ^ 
long  enough  to  project  beyond  t-he  holes  in  them ;  so  that 
the  pole,  which  is  before  cut  to  the  octagon,  (by  a  cir- 
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oulajr  saw,)  may  be  fixed  in  the  lathe,  by  driviug  one 
end  of  it  agaiost  the  points  in  the  end/ of  the  mandrill, 
and  screwing  the  points  of  the  bar  d  agaiost  the  centre  of 
the  other  end.  The  wheel  and  lathe  is  then  put  in  mo- 
tion, and  the  roughing  tool  L  pushed  along  the  slides  £F, 
googing  the  pole  as  it  goes,  in  the  manner  of  a  screw  or 
spiral.  When  it  reaches  the  other  standard  B^  the 
smoothing  tool  M  is  pushed  forwards  also,  which  leaves 
that  part  of  the  pole  over  which  it  has  passed,  perfectly 
smooth  and  straight.  The  lathe  is  then  stopped,  the 
handle  of  the  sCrew  c  is  turned  back,  and  the  pole  taken 
away  ;  for  which  purpose  the  mandrill/ projects  beyond 
the  holes  in  the  tools  L  and  M»  when  they  are  shoved  up 
tQ  the.  standard  B;  when  this  is  done,  the  tools  are  slid 
back  to  the  standard  D,  and  another  octagon  pole  is*  put 
ixi,  as  before.    •:  « 

For  turning  longer  or  shorter  poles,  the  two  puppets 
C  and  D  can  be  moved  along  the  bed,  and  fixed  by  their 
wedges,  and  the  two  slide-bars  EF  are  fastened  to  the 
puppet  D,  by  a  bolt  going  throujgh  them. 

By  this  machine  a  pole  of  yellow  deal,  five  feet  and  a 
half  long,  and  two  inches  diameter,  can  be  turned  from 
an  octagonal  *  prism  to  a  perfect  cylinder  in  half  a  mi- 
nute; and  an  ash  pole  of  the  same  siae  in  one  minute. 
Two  men  to  turn  the  wheel,  and  one  to  work  the  tools, 
will  turn  600  deal  poles,  as  above,  in  twelve  hours. 
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Inquiries  concerning  some  Combinations  of  Mercury. 

By  M.  Zab^ada. 

From  the  Journal  de  Physique. 
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HAT  is  corrosive  sublimate  ? '  In  what  state  does 
the  muriatic  acid,  which  is  one  of  its  principles^  exist  in 
this  salt?  I  think  that  after  the  experiments  of  Mr. 
Chenevix,  all  chemists  are  agreed  that  it  is  in  that  of 
simple  muriatic  acid,  and  that  the  mercury  is  oxygenated 
at  its  maximum :  but  as  the  proportions  of  the  constituent 
principles  of  this  salt  given  by  Mr.  Chenevix  diffci*  greatly 
from  those  which  I  have  found,  I  thij>k  it  incumbent 
upon  me  to  make  them  known  to  chemists. 

Analysis  of  Corrosive  Sublimate. 

The  data  which  I .  employed  in  this  analysis  are  the 
following :  1,  To  determine  the  quantity  of  muriatic  acid 
existing  not  only  in  corrosive  sublimate,  but  also  in  all 
the  muriatic  salts,  we  must  know  that  this  acid  has  more 
affinity  with  the  oxyd  of  silver  than  with  the  other  sali- 
fiable bases,  and  that  100  grains  of  silver  give  133  grains 
of  muriate  of  silver,  which  contain  2ZB  grains  of  muriatic 
acid,  &C. ;  2,  that  the  muriate  of  tin  reduces  the  solutions 
of  mercur^ ;  3,  that  sulphurated  hydrogene  also  reduces 
them ;  4,  that  pure  potash  decomposes  them  completely ; 
that  we  may  obtain  corrosive  sublimate  not  only  by  means 
of  oxygenated  muriatic  acid  and  mercury,  but  also  by 
muriatic  acid  aiid  red  oxyd  of  mercury.  These  data 
being  established,  I  shall  proceed  to  the  detail  of  what  I 
have  ci^se.rve4  iti  my  experiments. 

^1  •       . 

Corrosive  Sublimate  and  Nitrate  of  Silver. 

I  ^isftolfed  IQO  grains  of  corrosive  sublimate  in  33 
^JSm^^pf  hpi  w^ter ;  I  addjsd  suecesstve  quantities  of  ni* 
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trate  of  silver  tiU.tbe  Bolotton  wm  do  longer  turbid*  After 
having  washed  the  muriate  of  silver  in  distilled  water,  id 
order  to  dissolve  all  the  nitrate  of  silver  and  mercury  that 
might  remain  in  it,  I  dried  it  in  a  small  porcellain  cup  of 
alinown  weight,  and  in  ordier  to  itssure  myself  that  it 
was  perfectly  dried,  I  also  heated  it  in  a  small  retort,  where 
it  was  fused,  but  without  losing  any  of  its  weight,  which 
was  102  grains :  100  grains  of  corrosive  sublimate  contain, 
according  to  the  common  opinion,  18  grains  of  muriatic 
acid  ;  but  as  100  grains  of  silver  give  only  130  grains  of 
muriate,  aa  I  have  observed  above,  100  grains  of  corro* 
iive  sublimate  contain  in  reality,  on^  161  grains  of  muri- 
atic acid,  supposing  that  there  are  always  3,5  grains  of 
oxygene  in  the  130  grains  of  muriate  of  silver. 

Corrosive  Sublimate  and  Muriate  of  Tin  at  the  mxnximim  oj 

Oxygene, 
I  put  into  two  small  cups  144  grains^  of  corrosive 
sublimate  (72  into  each) ;  and  I  added  nearly  two  ounces 
of  solution  of  tin.  This  mixture  which  at  first  was  white, 
gradually  blackened.  Neverthelcifs  the  tin,  which  was  at 
the  minimum>could  not  at  odce  seize  the  oxygene  of  the 
corrosive  sublimate ;  it  therefore^  reduced  it  first  to  the 
state  of  sweet  mercury,  and  at  last  to  that  of  pure  mer- 
ciiry .  This  ^as  collected  in  the  form  of  a  black  powder, 
which  with  the  .aid  of  hot  water  united  into  several  sqiall 
globules.  These,  after  being  dried  in  the  sun,  weighed 
^1  grains.  Accordingly  100  graius  of  corroaive  subli- 
mate should  contain  7 1  grains  of  mercury. 

Corrosioe  Sublimate  and  SulptmnUed  Hffdrogene* 

Sulphurated  by drogene  decomposes  corrosive  subfimate 
in  proportion  to  the  greater  or  less  quantity  of  it  that  yre 
employ,  so  that  we  nsay  obtain,  according  to  this  ^lan* 
tkjf  either  fiUphurated  sweet  merciuy  or  mescoritt 
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^faiops.  I  have  repeated  this  experiment,  the  discovery 
of  which  belongs  to  M.  Proust,  wishing  to  confirm  that 
in  lOa  grains  of  corrosive  sublimate  there  are  7  i  of  mer- 
cury, supposing  that  100  grains  of  cinnabar  are  composed 
of  85  of  mercury  and  15  of  sulphur;  but  before  proceed- 
ing to  this  pfoof,  I  wished  to  ascertain  whether  the  pro- 
portions above-mentioned  were  true,  but  I  found  a  result 
very  different  from  that  which  I  sought. 

I  dissolved  100  grains  of  mercury  in  200  grains  of  boil- 
ing nitric  acid;  as  soon  as  the  nitrous  gas  had  disap- 
peared, I  let  the  solution  cool ;  I  then  caused  to  pass 
through  this  a  sulphurated  hydrogene  gas,  and  I  o^erved 
that  black  flakes  suspended .  in  the  liquor  successively 
grew  white.  At  last,  after  a  certain  time,  the  white  pre- 
cipitate which  they  formed  beginning  to  grow  black,  I 
stopped  the  application  of  the  sulphurated  hydrogene,  and 
stirred  the  precipitate,  which  soon  recovered  its  white 
colour.  (In  order  to  obtain  this  result,  it  is  necessary 
that  a  small  quantity  of  nitrate  of  mercury  remain  in  the 
solution.)  What  is  this  result?  The  nitrate  of  mercDry 
at  the  maximum  of  oxygene  and  of  acid,  and  the  suU 
phurated  hydrogene  concur  in  its  formation :  will  the , 
same  thing  happen  with  this  salt  as  the  corrosive  subli- 
mate experiences  in  the  like  case?  The  results  are  dif- 
ferent, but  their.reduction  follows  the  same  law. 

1.  When  we  heat  it  gently  in  close  vessels  we  obtain 
atnixture  of  nitrous  and  sulphurous  gas:  on  examining 
the  residuum,  it  is  found  to  have  lost  hi^rdly  any  thing  of 
its  whiteness.  If  we  expose  it  to  a  greater  degree  of 
heat,  we  still  find  the  same  gaseous  products;  it  then 
{MMses  into  the  black,  and  is  afterwards  completely  re-* 
dttcfd,  but  it  does  not  yield  any  cinnabar  at  all; 

51.  The  nitric  acid  at  15^ of  heat  has  no  action  upon  it; 
the  iftpie  acid  at  40^  and  iniiiing  dissolves  it  very  little, 

niuce 
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uBffpe  \ir\p^^hut<w}pi^r9>ted  hydfog^M  shews  th«4  a  yeiy 
9(a9LU  qaandty  of  it  has  been  disfls^tve^  by  theaciiL   ^ 

;$^.  ^qi)ii^.  concentrated. sulphuric  acid  dec|>|aftpo8es  i|^ 
sLojMrly)  and  tl^f^  results  of  this  decomppskion  are,  |^  ni* 
trio aci(|,  lybic^  ^s  disengaged:  2,  sji^lphur  which  is  pn^ 
cipit^tedr  3y  sulphate  of  iner<^ijiry  ajt  the,  ataximuBa  ,of 
ozygene  and  of  acid* 

4;  Pure  pojtasb.  d^cpppp^^  it,  and  this  inis.tjure  fa  seen 
to  .ajifume  ^t  firBt\a  light  yellow  co^uf^  which  '9m4<l^)y 
hecpmes  1>1|^.I( ;  ^  di}atii|g  it  with  w^^r^  filtisstitigwd 
evaporating  it^  we  obtain  crystallized  niliiife  of  pota^ 
Tha  black  precipitate  which  reinains  upcrn  the  fiilr^ 
b^^ing  well  i^afhed  and  d^r^edj  i^^  not  diMolve  in  boiling 
nitr^  acid  ^  oxyge{iate|d  nwri^t\c.  < ^id ,  dissolved  it  with 
pr^SWl^iiW  9f  wApfew;  -difltilted,  Hg«vej?inna^r.aod 
iBerquy*  I  t]|;iece^ve  assert  \t)i^zt ,  the^  whitf  pr^ipitale 
#l¥)I^Ij9i'>^^^)Gd  by  .v^eanji  o^milpburat^d  hydrpgene  and 
nitrate  of  Wi^rpu^y  at  th^  ii9^|;iwit(un  of  ojcygene.  and  of 
acid,  i^^flit^0:  cQffk\}ff^ti(3^fif  nitmte  of  tuercury  at  the 
injyjLifliifiim,  of  psygene,  of  ac|d,  a^jd  of  .sulphuir* 

.iTo>a(jla)it  this  eonsequepce  we  need, only  to  refled  on 
wjlfi^t  tak^^  place  iojhe  e^perime<)t,  of  which  Irhayejiiat 
given  -an  account:  In  the.fii^t  w0  B^te  ,that  the  si^^.U 
transform^^  in!^9  ni^rous.and  sulpburepus'gas  iand'mef c«^ 
ryi  w(iic^b^  pMYf^^  that  itrCOiil^i9s  svilf^tirfiod  BitQC  acid, 
which  in^qh  a  ^^tppenature'  obey  only  the  law  9f  a^9!^cr 
Mpn  ^l^bliahed .by  nature^  A^e.see  in  t^e  secQfi4  ^bn^ 
^^e.pitric^aciddpe^  npt^dissplve  i^  whieb  provfs  jthiilt^ 
sjUphi^r  is.cqpihined  with  it;,  tl^e  cg^pixe^ty  bsffMMi.s  wfe^^ 

^  iialpiiiiu^.i^  ^sipyply  1919^  with  the.jHk<tiMe  ^mm^ms 

at  theminp^i|pii)CQ?tyg?^:lii)d^a(yi4.  >  W^^eeibxiiiidte 
^|nl:4#^tt)]e,j|u)phar  iscpmbiiiedmA^ty  for.thil mt»ie 
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flmed  wkh  die  w;dpbi»r.  From  the  four Ih  we  cfltMefre 
that  potash  decomposes  it  by  reasoi^  of  four  atffinities  cm^ 
earring  together;  1,  that  of  the  potash  for  the  solphiiry 
and  hence  proceeds  the  light  yeDow  eolotir  nrfaich^ls  ob* 
served  in  beginning  the  mixture;  9^  Uiat  of  the  potash^ 
the  baee  of  the  sulphuret  forined  by  the.  nitric  acid; 
3,  diat.ofthehydrogene  to  combine  with  tbe.oxygeneof 
the  oxyd  of  mercury;  4,  that  of  the  mercury  for  the 
sulfdanir. . 

The  nitrate  of  mevcmy  at  the  maximum  of  oxy^pene 
aM  of  acid,  is  reduced  |iot  only  by  sulphiirated  >hydro«f 
gcae^  but  also  by  msiriate  of  tin  atithe*mimmuin  of  oxy-* 
gene;:  To  the.  solution  of  tbisnitrmte  I  gisadoaliy  added 
that  of  muriate  ,of ;  tin  at  the  mioimuin  of  oxy^ene  till.! 
olMined  a.  white  precipitate.  This,  affaen  havings  been 
well,  washed  and  dried,  gave,  by  distillation  sweet  mde*-- 
cury,  and  we  find  in  the  retort  a  residuum  whkh  is^ 
oxydof  Jtin  at  the  maxmrom  of  oxygeoe;  If : -therefeoe. 
tha  Qxyd  of  .tin  takes. from  the  oxyd  of  mercury  .ad  tbi 
maximum^  the  qnantiiy  of  oxygene  which  ;forms  itbe 
distinction  between  the  oxyd  of  mercury  at  ihemaximutti 

ao4  theoxyd  of  mercury  at  the  mi«imiimi  il^give^:lp  the 

_\     ■  ^  • 

latter  the  quantity  of  muriatic  acid  which  it  requires  for. 
ita  conyersicH)  into  sweet  mercury.  To  obta^  this  i^t^ty 
it  iane9e89ary  that  there  remain in  th^  solution  a  snoatt 
qqiM^titj  of  ^ndecomppsed  nitrate  of  mercury^  othenrise. 
tbe.se^ult  is  merciiry  aod  muriate  of  tin  9l  the  maxioiiim 
of-  onygeAO*  The  muriate  of  tin  at  the  minioHim  ef 
oxyg^ae  ake  decomposes  the  nitric  solution  of  mercuiy 
at.'thefminimum  of  oxygene  and  thei  maximum  of  ,aeid^ 
This  is  jxrecipttated  at  oooe  in  the  state  of  sweet:me(Qury9 
wbicfi  IS  aedticed  only  by  adding  a  fjresh  quantity  oi  so* 
lutiEinof  tin.     Thus  the  oxyd  of  mercury  at  the  minimum 

carrt^  away  the  miwiatia  acid  from  the  oxyd  of  tin,  but 

'■,■''  -         •     '    it 
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'  it  yields  ita  Mygene  to  it  only  when  it  is  tfiMoltedin  tto 
miifistic  acid. 

i  DOW  return  to  my  problem.     I  dissolved  in  3  ounces 
of  cold  distilled  water,  100  grains  of  corrosive  snblioiate; 
I  precipitated  it  by  pure  potash,  and  I  ol>tained  {nmi  19 
to  40  grains  of  a  yellovr  oxyd.     If  we  i^ake  t\th  precipi- 
tation at  the  temperature  of  S®,  we  obtain  a  brick-co* 
loured  precipitate;  if  we  let  the  spl«tion  cool  a  Itttic, 
the  precipitate  is  of  a  blackish  red.     What  may  be 
cause  of  these  different  colours;  do  they  belimgto 
muriatic  acid,  to  the  potash,  to  the  water,  or  to  the  dif* 
ferebt  proportions  of  oxygene  ?    To  neither  of  Aenu    If 
we  heat  100  grains  of  these  precipitates,  we  obtaiif  ffoa 
89,5  to  90  grains  of  mercury,  iitde  or  no  water,  nora- 
^uum  and  no  muriatic  acid,  since  the  ^nitric  acid  dis- 
solves them,  and  this  solution  does  not  render  that  of  silver 
turbid.    The  yellow  oxyd  heated  slowly  in  a  small  r«tort 
becomes  red,  but  it  loses  nothing  of  its  weight;  if  we 
liktow  it  upon  a  piece  of  pap^,  in  a  moment  it  recot en 
its  yellow  colour.    The  hrick*red. oxyd  does  not  Ipse  iu 
colour  when  heated.     Nothing  can  therefore  be-  inferred 
respecting  the  state  t>f  the  metallic  oxyds  fiom  thMr 
colour. 

I  dissolved,  in  a  small  rcitort  of  known  weight,  lO(^ 
grains  of  mercury  in  200  of  boiling  nitric  acid:  as  sood 
as  the  nitrous  gas  had  disappeared,  I  let  the  solution  cool, 
and  added  tb  it  two  drams  of  muriatic  acid:  immediately 
the  solution  became  filled  with  crystals  of  corrosive  subli- 
mate; I  then  evaporated  it  by  a  gentle  beat,  till  the  aa« 
jiate  of  mercury  that  bad  been  formed  was  dried;  I  now 
augmented  the  heat,  and  after  the  salt  had  been  fused  it 
sublimed.  By  this  means  I  obtained  from  1^9  to  141 
grains  of  corrosive  sublimate  in  three  times  that  I  repeated 
this  experiment.     100  grains  of  Dutch  red  oxyd^  distil- 

.  led 
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led,  yield  from  89,5  to  90  grains  of  mercury,  and  100 
grains  of  this  tsame  oxyd,  after  having  been  dissolved  by 
the  muriatic  acid,  and  after  having  been  dried  and  sub- 
limed, give  from  125tol27of  corrosive  subKmate. 

According  to  these  results,  corrosive  sublimate  is  com- 
posed of  nearly  19  or  20  of  muriatic  acid,  from  8  to  8,5  of 
oxygene,  and  from  71  to  72  of  oxyd  of  mercury  at  10  of 
oxygene,  and  not  at  15  which  Mr.  Chenevix^s  analysis 
gives.  I  shall  hereafter  term  the  corrosive  sublimate,  so- 
luble  muriate  of  mercury,  or  muriate  of  mercury  at  the 
maximuin  of  oxygene,  in  order  not  to  confound  it  with 
the  sweet  mercury,  which  is  an  insoluble  muriate,  and  at 
the  minimum  of  oxygene  and  of  acid,  as  I  shall  imme- 
diately shew. 

I  accordingly  proposed  to  myself  the  following  quesr 
tion.  What  is  the  difference  between  the  sweet  mercury 
which  is  obtained  by  subliming. a  mixture  of  soluble  mu^ 
riat|(  of  mercury  and  mercury,  and  the  white  precipitate 
which  is  pbtaioed  by  precipitating  a  nitric  solution  at  the 
miniqiUQi  of  oxygene,  and  at  the  maximam  of  acid  by 
the  muriate  of  soda  ?  To  resolve  tbis-question^  these  two 
IDuriates  must  be  analysed,  and  the  results  of  this  analysis 
compared. 

1.  I  dissolved  lOO  grains  of  sweet  mercury  io  200  of 
nitric  aqid ;  I  mixed  the  soluble  muriate  of  mercury  and 
the  nitrate  pf  mercury  that  were  formed,  with- distilled 
water,  and  added  nitrjsite  of  silver  :  the  muriate  of^silver 
which  I  obtained,  wh^n  washed,  and  dried,  weighed  60 
grains,  which  represent  10,6  of  murisftic  acid*.    From 

100 

*  I  think,  aceording  to  the  muriate  of  silver  which  I  obtaiaed  in 
the  analysis  of  the  soluble  muriate  of  mercury,  and  in  this,  and  ac- 
cording to  the  proportions  which  1  found  in  the  two  muriates,  that  I . 
may  give  for  the^roportions  in  130  grains  of  muriate  of  silver,  7  of - 
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<H)0  gndns  t>f  white  precipitated  niunate  I  dbtained  Ihe 
same  result ;  tievertheless-I  must  mention  thaft  its  soAntfoa 
and  the  superoxydatton  of  its  base  was  «iost  speedily  ef- 
fected, which  merely  proves  that  it  was  in  a  state  of  more 
'Complete  division. 

2.  160  Grains  of  sweet  muriate  di^oxydated  by  the 
muriate  of  tin,  gave  me  from  ^4,5  to  85  grains  of  mcr- 

« 

cnry.  I  obtained  an  equal  result  from  the  same  quantity 
otf  precipitated  white  muriate ;  but  85+  I0,6==95,e;  and 
100— 9f,6=r  4,4-oxygene.  There  is,  therefore,  no  dif^' 
ference  between  these  .two  muriates.  In  the  100  grains 
of  the  oxyd,  the  base  of  the  two  muriates,  there  enter  5  of 
oxygene;  This  quantity  diifers  from  that  found  by  Mr. 
Chenevix  by  5,7  grains  (Van  Mons's  Journal,  N*  S, 
p.  127). 

3.  100  Grains  of  precipitated  white  muriate,  well  dried, 
give  106  of  sublinied  sweet  mercury. 

4.  IQO  Grains  of  these  muriates  having  been  dissolved 
m  «  mixture  of  nitric  and  muriatic  acid,  by  evaporating 
and  afterwards  subliming,  from  117  to  1(9  oi^solable 
VAuriate  of  mercury  are  obtained.  Thus  100  grains  of 
itiese  insoluble  muriates,   to  become  soluble,  combine 

.with    18    grains   of  oxygene  and  muriatic  acid  in  this 

MercOry  belonging  to  too  grains  of  insoluble 

fldutiate    *---------  85,0 

Oxygene  belonging  to  it       -----     -       4,4 

Osygetie  augmented  --------       5,0  . 

Mttriatic  acid  of  100  grains  0/ insoluble  muriate  10,6 

Afuriatic  acid  augmented       .     -     ^     -     -     -  13,0 

118,0 

oxygaia,  aad  M  af  muriatic  acid.  I  could  not  obtahi  tiieM  retaltity 
piacipitatiBg  the  toktioQ  of  100  grains  of  fiivor  by  lime-water  or  by 
pane  Ikitarfi. 

After 
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After  bayiDg  solved. ibis  problem,  I  propoaed  to  myjsuM 
tlte  following  :  Is  it  well  deaionfttrated  ibat  the  precipi- 
tates of  the  nitrates  and  muriates  of  mercury  retain  apop^ 
tioii/of  acid  ?     (Anni^le^die  Cl^iiaie,  torn.  38^  page  126.)  ' 

The  experioients  of  Bayen  have  placed  it  out  of  doubt^ 
^tha|th«.  precipitates  pf  mercurial  nitrates  arid  muriates 
retain  a  more  or  less  considerable  portioa  of  acid,  so  tkat 
if  we  expose  to  a  sufficient  heat  the  precipitates  of  the 
ViercuriaJ  nitrate,  nitrous  acid  i&  disengaged,  and  if  we 
petrform  (be4safiie  operatiou  upon  the  precipitates  of  the 
mercurial  a»uriajte»  amofe  or  less  considerable  quantity 
qf  an  insoluble  mercurial  muriate  is  sublimed — (Bayen, 
Tom.  I.  p.  223,  Exp.  XII.)  Half  an  ounce  of  this  pre- 
capitate  having  been  exposed  to  calcination  in  a  small 
high  and  narrow  glasA  vessel,  nitrous  vapours  were  di&« 
eogaged  from  it — (p.  23).  Fixed  alkali  does  not  com-  . 
pletely  decompase  corrosive  sublimate,  and. the  precipi- 
tate gives  sweet  mercury — (p.  ^3^).  An  ounce  of  thia 
precipitate  being  put  into  a  retort  and  exposed  to  the  fire, 
there  were  sublimed  4  drams  48  grains  of  sweet  mercury. 
How  is  the  disoxydation  of  the  soluble  muriate  of  mer- 
cury effected  by  caustic  potash,  and  by  the  carbonate  of 
potash?  This  is  what  I  cannot  comprehend,  notwith- 
standing  the  explanation -given  by  Bayen  (p.  240),  In 
ordisr  to  give  a  sutfcient  reason  for  this  singularity,  we 
must,  I  thjink,  fefer  the  cause  of  it  to  the  solubility  of 
corrosive' sublimate,  and. the  insolubility  of  sweet  mer- 
cury, two  of  the  distinguishing  characters  of  these  che- 
mical preparations.  Corrosive  sublimate  contains  as 
miich  marine  acid  as  the  mercury  is  capable  of  eombinrng 
with, which  renders  it  soluble  in  water;  sweet  sublimate 
on  the  contrary  contains  the  least  possible  quantity  of  it, 
and  iherefove  it  becomes  insoluble.  I  accordingly  sepa- 
rated some  of  Bayeii^^.experiments,  the  result  of  which 
*  E  e  2  ^  not 
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Dot  only  gave  me  the  sblation  of  this  problem,  but  I  like* 
wise  found  means  of  obtaining  a  nitric  solution  of  me^oryi 
completely  at  the  miaimum  of  oxygene. 

1.  I  dissolved  100  grains  of  mercury  in  100  grains  of 
cold  nitric  acid  at  33^  After  this  solution  was  crystal- 
lized, I  separated  from  the  small  needles  of  nitrate  of 
mercury  which  were  formed  in  it,  upwards  of  12  grains 
of  mercury,  and  I  observed  that  this  dissolved  in  it  (A)) 
but  without  the  formation  of  nitrous  gas.  The  other  half 
of  the  residuous  liquor  having  been  decpmposed  by  the 
muriate  of  soda,  and  after  having  separated  the  insoluble 

'  .  muriate  of  mercury,  I  found  in  the  filtrated  liquor  solu- 
ble  muriate  of  mercury,  as  potash  precipitated  it  in  yel- 
low oxyd,  and  sulphurated  hydrogene  in  insoluble  sul- 
phurated muriate,  which  soon  passed  into  the  state  of 
ethiops,  on  adding  a  fresh  quantity  of  sulphur&ted  hy- 
'  drogene.  The  solution  (A)  precipitated  by  muriate  of 
^soda,  gives^  hardly  any  soluble  muriate,  for  the  filtrated 
liquor  was  not  rendered  at  all  turbid  ^by  potash,  and 
very  little  by  sulphurated  hydrogene.  ^ 

2.  I  dissolved  100  grains  of  mercury  in  the  same  quan- 
tity of  cold  nitric  acid  at  30®,  and  I  observed  that  the 
nitrous  gas  exhaled  ffom  it  was  less  than  in  the  first  ex* 
periment.  In  this  I  obtained  somewhat  larger  crystals 
(B),  and  tl^e  rest  ef  the  mercury  w^ghed  three  grains. 
The  residual  solution,  after  having  been  decomposed  by 
the  muriate  of  soda,  and  filtrated,  was  little  disturbed  by 
sulphurated  hydrogene. 

3.  Foifr  ounces  of  mercury  were  dissolved  by  the  same 
quantity  of  cold  nitric  acid  at  26.  The  nitrous  gas  that 
formed  was  in  very  small  quantity,  and  dissplved  entirely 
in  it,  giving  it  a  blueish  colour.  This  solution  did  not 
immediately  crystallize,  but  ^fter  some  days  1  obserred 
upon  a  slight  agitation  a  multitude  of  small  crystals  1 1 

separiited 
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separated  the  liquor  from  tbeniy  and  after  bating  preci- 
pkated  it  by  the  muriate  of  soda^  and  filtrated  it,  it 
still  contained  a  small  quantity  of  soluble  muriate  of 
mercury. 

It  is  evident  from  these  experiments,  that  it  is  difficult 
to  obtain  a  nitric  solution  of  mercury  completely  at  its 
minimum  of  oxygene ;  but  if  we  dissolve  the  crystals  (B) 
in  distilled  water,  adding  as  much  nitric  acid  as  is  re- 
quired for  dissolving  the  nitrate  of  mercury  at  the  mini- 
mum of  oxygene  and  of  acid  which  is  precipitated,  we 
obtain  a  solution  of  mercury  at  the  minimum  of  oxygene 
and  at  the  maximum  of  acid.  This  solution,  precipitated 
by  the  muriate  of  soda,  is  completely  converted  into  inso- 
luble muriate  of  mercury,  since,  after  it  has  been  fil- 
trated,* sulphurated  hydrpgene  does  not  render  it  at  all 
turbid. 

In  tbes6  experiments,  I  could  find  only  two  muriates, 
whereas  M.  Berthollet  found  three;  nor  could  I  find  the 
nitric  acid  which  that  chemist  observed,  nor  the  interm^-* 
diate  degrees  of  oxydation. 

<<  Wljien  we  precipitate,''  he  says  (Anpales  de  Chimie, 
Tom.  XXXVIII.  p.  119)  "  the  nitrate  of  mercury  with 
muriate  of  soda,  we  obtain  mercurial  muriates  which 
differ  according  to  the  oxydation  of  the  mercury;  with 
the  nitrate  little  oxydated  we  have  a  white  precipitate 
which  retains  a  portion  of  the  nitric  acid,  which  cantiot 
dissolve  in  muriatic  acid,  and  which  does  not  dissolve  in 
concentrated  nitric  acid  without  the  evolution  of  ai  large 
^JULntity  of  nitrous  gas ;  with  the  solution  prepared  hot 
we  obtain  a  slightly  yellow  precipitate,  which  is  not  solu- 
ble Jn  the  muriatic  acid,  but  which  dissolves  easily  in 
nitric  acid,  evolving  IMe  nitrous  gas;  the  liquid  that  co- 
vered the  precipitate  giv'es  by  evaporation  a.small  quan- 
tity of  corrosive  muriate  of  mercury." 

But 
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But  in  the  fluid  nitrate  of  mercury,  there  are  no  de» 
iermined  proportions  between  the  most  oxygenated  and 
the  least  oxygenated  mercury;  it  appears  that  all  the  in<p 
termediate  proportions  may  exist,  as  I  have   obsex«ed 
with  respect  to  the  sulphates.     (Ibidi  p.  12S).     The  sul- 
phates follow  the  s^me  law  as  the  nitrates  of  muriates; 
their  base  is  always  combined  either  with  5  or  with  10 
per  cent,  of  oxyd.     Bergman  and  Scheele  were  already 
well  acquainted,  that  mercury  dissolved  in  nitric  acid 
may  exist  in  it  in  two  different  states.    Scheele.  says,  that 
when  cold  nitric  acid  can  dissolve  no  more  mercury,  we 
should  add  to  it  a  fresh  quantity  of  mercury  and  boil  (?be 
mixture.     Mr.  Chenevix  cctnfesses  that  he  does  not  see 
the  reason  qf  this  (Van  Mons,  N^  8,  p.  128).     Scheele 
did  not  know  at  that  time^  that  mercury,  in  order  U>  com-' 
bine  with  the  acids  must  previously  combine  with  one  or 
two  constant  proportions  of  oxygeue.    Hence  we  see  why 
he  could  npt  explain  what  happens  in  this  solution.    The 
paercury  which  is  added  to  it  is  oxydated  by  taking  from 
the  oxyd  ^t  the  maximum  which  exists  in  it  half  of  its 
oxygene;  that  is  to  say,  by  reducing  to  five  the  oxyd 
which  is  oxygenated  at  10  per  ceni.     This  is  the  reason 
why  the  mercury  disappears,  and  we  see  no  nitrous  gas 
till  the  oxyd  of  mercury  at  the  maximum  returns  to  its 
minimum.     This  law  is  invariable ^ith  all  the  tnercurial 
salts;  not  only  the  muriate  becomes  again  insoluble,  that 
is  to  say,  at  its  minimum  of  oxygene  and  of  sLcid,  by  a 
new  quantity  of  mercury,  but  also  the  sulphate  of  mer- 
cury at  the  maximum  of  acid,  and  at  the  minimum^  and 
at  the  maximum  of  oxygene*     I  mean  to  speak  of  that, 
white  mass  which  we  obtain  by  distilling  a  mixture  of 
one  part  of  mercury,  and  one  and  a  half  of  concentrated 
sulphuric  acid.     If  we  mix  this  mass  with  oiDi^e-third  of  its 
weight  of  mercury,  and  heat  it,  we  reduce  it  aimoftt  eo* 

tirely 
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tirely  to  its  xniniDrum  of  oxygene  and  of  acid.  Thus  we 
cannot  obtain  this  conabination  in  a  direct  mamner,  but 
we  effect  it  by,  precipitating  tbe  solution  of  the  mercurial 
nitrate  (B)  by  another  of  sulptiate  of  soda.  On  the  con- 
lrai:y,  we  obtain  the  solutions  at  the  maximum  of  oxy^ene 
and  of  acid  in  a  direct  manner;  for  this  purpose  we  must 
keep  over  tbe  fire  tbe  nitric  and  sulphuric  solutions  of 
mercury  in  proper  proportions,  till  the  nitrous  or  sulphur- 
ous gas  ceases  to  appear. 

I^w  that  I  have  well  ascertained  the  means  of  obtain* 
ing  iiitric  solutions  at  the  minimum  and  at  the  maximum 
of  oxygene,  I  return  to  the  solution  of  the  second  pro-^ 
blem. 

1.  I  precipitated  a  nitric  solution  of  mercury  at  the 
miaimum  of  oxygene^  and  at  the  maximum  of  acid,  by 
pure  potash,  and  I  obtained  a  black  precipitate,  which, 
after  having  been  washed  and  dried,  was  heated  in  a  re*^ 
tort  to  the  quantity  of  50  grains,  where  it  was  reduced 
without  disengagemeiJt  of  nitrous  gas,  and  the  mercury 
weighed  from  47  to  47,5  .gra,ins.  A  hundred  grains  of 
black  ^oxyd  are  therefore  composed  of  95  of  mercury  and 
5  of  oxygene. 

2.  I  i^recipitated  the  same  solution  by  the  carbonate  of 
potash,  and  I  observed  that  the  precipitate  which  was 
formed  was  white,  but  that  it  suddenly  assumed  a  whitish- 
yellow  colour:  I^suspected  at  first  that  it  passed  in  part 
into  the  maximum  ^of  its  oxydation,  which  I  confirmed 
by  means  of  muriatic  acid,  Which  dissolved  a  little  of  it. 
Tlus  precipitate  lost  by  tbe  concentrated  sulphuric  acid 
0,iO  of  carbonic  acid :  heated  in  a  small  retort  it  gave  no 
nitrous  gas,  hardly  any  water,  arid  the  mercery  which 
resaiited  frQm  itweigfaed  83  grains.  I  believe  that  in  this 
praci^kali9  );fae  mercury,  is  not  saturat^^  with  carbonic 
aci4:  I  cpuid  iii0t  repeat  this  experiment  in  order  txa  see 

whether 


216 


New  Inquiries  xoncemtnjg 


whether  I  could  obtain  a  saturated  carbonate  completejy 
at  the  miniaium  of  oxygene. 

3.  The  nitric  solution  of  mercury,  at  the  maximum  of 
oxygene  and  o/  acid,  was  decomposed  completely  by 
pure  potash,  and>the  precipitate  which  I  obtained  was  of 
a  yellowish  colour.  This  being  washed,  dried,  and  cal- 
cined, was  reduced  without  any  nitrous  gas,  and  the 
mercury  weighed  90  grains. 

4.  The  same  solution,  precipitated  by  the  carbonate 
of  potash,  gave  a  precipitate  of  ahrown^red  colour,  .^be 
liquors  of  these  precipitations  did  not  contain  any  oxyd 
of  mercury,  as  sulphurated  hydrogene  did  aot  denon- 
strate  the  presence  of  any  in  them.  This  brown.red  pre- 
cipitate lost  0,12  of  carbonic  acid  by  the  sulphuric  acid: 
distilled,  it  was  reduced  without  any  traces  of  nitrous 
gas;  and  hardly  any  of  water,  and  the  mercury  weighed 
SO  grains.  (I  believe  also,  that  in  this  precipitate  oxyd^ 
of  mercury  is  not  saturated  with  carbonic  acid.)  Tfaas 
the  nitric  solutions  of  mercury  are  completely  decom- 
posed by  potash,  and  by  the  carbonate  of  potash^  and 
their  precipitates  do  not  contain,  the  least  quantity  of  ni- 
tric acid.  ' 

I  have  already  shewn  that  pure  potash  completely  de- 
composes the  soluble  muriate  of  mercury,  and  that  the 
precipitate  which  is  formed  contains  no  muriatic  acid. 
Let  us  now  see  what  effect  is  produced  upon  thb  salt  by 
the  carbonate  of  potash. 

1.  I  poured  into  a  solution  of  muriate  of  mercury, 
in  cold  water,  another  solution  of  carbonate  ot  potash, 
in  sufficient  quantity,  and  till  the  liquor  no  longer  be- 
came turbid.  I  thus  obtained  a  purple  precipitate.  The 
Ij^qnor  (C)  gave  with  sulphurated  hydrogene  aif  abundant 
prei:ipitate  A>f  mercurial  ethiops.  This  fi^ct,  therefore, 
demonstrated  by  Messrs.  Bay  en  and  Bert&oHet^  is  cor- 
rect; 
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rect ;  for  they  say  that  the  carbonate  of  potash  does  not 
completely  decompose  the  corrosive  sublimate,  and  also 
that  this  precipitate  gives  svreet  mercury ;  but  this  is  not 
found  formed  in  it ;  it  is  formed,  as  I  have  discovered, 
by  heating  it. 

1.  Cold  nitric  acid  at  10°  completely  dissolves  the  pur- 
ple precipitate,  and  this  solution  precipitates  that  of  sil- 
ver.     It  therefore  contains  muriatic  acid. 

2.  I  heated  in  a  small  retort  20  grains  of  this  precipi- 
tate, and  I  obtained  from  10  to  1 1  grains  of  insoluble 
muriate  of  mercury,  which  contained  a  small  quantity  of 
soluble  muriate. 

3.  I  exposed  to  a  gentle  heat  the  solution  (C),  and  I 
observed  that  there  was  disengaged  from  it  a  considera- 
ble quantity  of  carbonic  acid,  and  that,  in  proportion  as 
this  acid  was  volatilised,  there  was  precipitated  a  pow- 
der which,  looked  at  through  the  liquor,  appeared  black. 
This  precipitate  presented  itself  crystallized  in  laminae, 
its  colour  was  a  dull  violet ;  it  dissolved  very  well  in  wa- 
ter, as  also  in  cold  nitric  acid  at  10<»  with  disengagement 
of  carbonic  acid,  and  this  solution  precipitated  that  of 
silver :  heated  in  a  small  retort  in  the  quantity  of  20 
grains,  it  gave  me  from  10  to  11  of  insoluble  muriate, 
and  a  small  quantity  of  soluble.  Why  does  the  soluble 
muriate  become  insoluble  ?  What  is  it  that  takes  from  it 
half  of  its  ojcygene  and  of  its  acid  ?  It  seems  to  me  that^ 
the  degree  of  heat  at  which  the  soluble  muriate  sublimes, 
is  sufficient  for  disoxydating  a  small  quantity  of  the  oxyd 
of  piercury,  and  that  then  this,  subliming  in  the  state 
of  mercury,  with  the  soluble  muriate,  transforms  it  into 

insoluble. 

.  Thus  I  have  e^^hibited  results  different  from  those  of 
Messrs.  Bayon  aud  BerthoUet,  and  which  shew  that,  in 
order  to  become  well  ;^cquain ted  with  the  metallic  salts, 
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$Mi  well  as  with  the  precipitates  that  are  obtained  frooi 
theni)  we  must  previously  know  the  state  of  oxydation 
of  the  metals  in  the  acids^  by  determining  their  degrees 
numerically^  after  having  demonstrated  them  by  chemi- 
cal means;  and  if  Messrs.  Bayen  and  BerthoUet  have 
Qbtaiued  results  different  from  mine,  it  is  because  the 
former  did  not  know  the  nitric  and  muriatic  solutions  of 
mercury^  and  decomposed  them  by  impure  alkalies; 
irhitst  M.  Bertholleti  on  the  contrary,  wel)  knew  the 
purity  of  his  alkalies,  but  has  always  operated  on  nitric 
and  sulphuric  solutions  of  mercury  which  contained  this 
metal  in  two  states  of  oxydation. 
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Of  the  Influence  qf  Manganese  in  the  Production  qf  Iron  m 
a  large  Scott,  By  M.  Stuenkel,  Junior,  Translated 
from  the  German  iy  M,  DiVl^BuissoN. 
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(Concluded  from  page  124.) 


TEEL  is  a  substance  intermediate  between  cast  iron  and 
malleable  iron  ;  for  steel  kept  for  a  considerable  time  in 
the  refining  fire  is  converted  into  iron.  In  order  to  con- 
vince ourselves  of  this,  we  need  only  melt  over  again  a 
bar  of  steel,  ready  to  be  forged,  instead  of  putting  it 
under  the  hammer,  and  we  shall  then  obtain  a  new  bar, 
which  will  no  longer  be  steel,  but  perfectly  malleable 
iron.  The  whole  process  of  the  fabrication  t)f  steel  con- 
sists in  keeping  the  cast  metal  for  a  sufficient  length  of 
time  (but  no  longer)  in  the  fire,  for  it  to  assume  the  first 
degree  of  malleability,  or,  in  other  words,  for  it  to  be- 
come steel ;  and  till  the  mass,  being  almost  fluid,  has  a 
sufficient  bonsistenee  to  be  put  under  the  hammer,  aud 

to  admit  of  being  hammered  a  little;  in  a  word,  the  bar 

must 
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iposl'stiU  b«  io  sone  measure  cast  mekaJ^bul  itinttatiMiit 
be  such  equally  throughout. 

k  is' possible  to  cc^ceiye  that  the  grey  casi  metal  of 
which  we  have  been  speakiog  may  be  brought  to*  th» 
state;  but  its  execution  is  not  attainable  in  practice&  Thft 
cast  m^tal,  after  having  been  cast  in  a  mass  is  too  flttid ; 
Uie  part  which  is  acted  upon  directly  by  ti»e  wind  forma 
.  immediately  solid  steel,  whilst  the  rest  is  sti^l  caatiroo; 
aod  when  we  endeavoiur  to  bring  the  reni^iindes  tof  the 
same  stale,  the  aaaoe  causes  which  produced  the?  fisst 
pieces  of  steel  continue  at  least  in  patct  their  action 
upon  tbese>  which  then  becoiide  maUeablie  iron ;.  and  if 
the  operation  does  j^  continue  long  enough  for  the 
wiiote  to  be  in  this  state,  we  obtain  a,  mass  which  is  partly 
iroD  and  partly  steel*. 

Such  are  the  principal  differences  which  distinguish 
the  gre^f  cast  metal  from  the  white.  I  shall  now  proceed 
to  treat  of  the  cast  iron  which  Ts  obtained  by  the  treats 
ment  of  the  manganesif^rous  ores. 

Of  the  Cast  Iron  from  Manganesi/erous  Ore^,  or  of  tig 

White  Cast  Iron. 

The  white  cast  iron  may  also  be  divided  into  the 
smooth  and^arsh :  the  first  is  obtained  by  putting  an  ex^ 
cess  of  charcoal  into  the  charge;  the  second  by  charging 
the  furnace  with  an  excess  of  mineral.  The  smooth 
white  cast  metal  is  very  fluid  as  it  comes  out  of  the  fur- 
naces, more  so  than  any  ofrthe  varieties  of  the  grey  me- 
tal ;  but  it  becomes  fixed  more  quickly  than  they  do,  and 
it  is  thus  more  fluid,  but  less  fusible.  As  it  cools  it  as- 
sumes an  even  surface,  under  which  some  small  bulbous 

*  I  4o  not  know  that  there  exists  a  single,  maaiuiaclory  of  steisl  la 
plft^ea  where  no  use  is  made  of  maoganesiferous  ores. 

Ff2  cavities 
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The  white  (manganesiferous)  cast  iron  requires  much 
mdre  time  and  labour  to  refine  it.  As  it  melts  it  sirts  ta 
the  bottom  of  the  fire-place,  ivhere  it  remains  fluid,  so 
that  it  cannot  afterwards  be  moulded  inta  mass  in  order 
to  be  replaced  upon  the  charcoal,  and  exposed  to  the  ac'- 
tion  of  the  wind,  as  is  done  in  working  the  grey  cast 
iron.  If  by  cooling  th6  bottom  of  the  fire-pJace*  we 
cause  the  melted  mass  to  become  fixed,  and  nejidace  it, 
either  whole  or  in  fragments,  under  the  blast,  it  melts 
again  much  more  quickly,  and  remains  oiore  fiuid  than 
the  grey  ;  so  that  the  operation  must  be  repeated  several 
tiAies.  In  order  to  expose  it  more  to  the  action  of  the 
wind,  the  bottom  of  the  fire-place  is  sunk  tess  below  the 
pipe,  and  less  slope  is  given  to  the  latter.  In  tbis  man- 
ner the  metal  is  more  in  contact  with  the  wind,  and  is 
exposed  to  a  less  intense  heat ;  but  notwithstanding  these 
precautions,  tbe^  refining  requires  much  more  time  than 
that  of  the  grey  cast  metal. 

In  some  places,  where  the  white  cast  iron  is  refined, 
the  fire' place  is  constructed  in  a  quite  different  manner:  it 
is  made  narrow  and  deep,  and  a  greater  slope  is  given  to 
the  tube.  This  kind  of  opeiution  is  ietmeA  cM  rejiningy 
because,  after  the  pig*iron  has  been  melted  and  the  mat- 
ter is  in  the  fire«place,  it  is  let  cool;  the  blast  is  stopped, 
and  the  charcoal  pushed  aside :  at  the  end  of  half  ao 
hour,  when  it  is  fixed^  it  is  again  placed  upon  the  char* 
coal,  apd  the  blast  admitted  :  as  this  metal  must  then  stiU 
remain  exposed  to  the  action  of  the  wind  till  it  has  ac- 
quired the  beat  requisite  for  its  fusion,  and  as  it  is  fused 
but  very  slowly,  it  cannot  fail  to  refine  welL 

*  For  CDoilog  the  bottois,  a  cavitj  is  formed  beneath  it,  iato  whick 
any  quantity  of  water  that  may  be  thought  proper  ii  conveyed  when 
required. 

No 
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No  time  is  gained  by  ibis  method,  for  a  considerable 
time  is  required  for  cooling.  Neither  is  it  amended  with 
any  saving  of  charcoal,  for  though  none  is  consumed 
during  the  cooling,  a  considerable  quantity  is  required 
for  lieating  and  fuskig  again  the  metallic  mass. 

This  method  of  refining  is  by  no  means  applicable  to 
the  grey  cast  iron  :  after  the  first  fusion  it  is  semi-mallea* 
ble ;  if  we  should  let  it  cool,  and  afterwards  heat  it  again 
till  it  melted,  we  should  obtain  but  little  iron,  and  nearly 
the  whole  would  be  converted  into  scorise  ;  for  the  same 
causes  which,  in  refining,  converted  the  cast  metal  into 
malleable  iron,  would  convert  this  into  scoriae,  if  they 
acted  continually  upon  it. 

A  property  which  particularly  distinguishes  the  white 
Cast  metal  from  the  grey,  U  that  the  first  may  be  eaiploy- 
ed  f»r  making  good,  steel.  Experience  has  shewn,  that 
thiC  grey  does  not  possess  this  property,  or  at  least  steel 
e»intot  be  obtained  from  jt  with  advantage.  During  its 
conversion  into  iron  it  passes  indeed  through  the  state  of 
ateel,  but  this  transition  is  much  more  rapid  than  with 
the  white  cast  metal ;  this  would  be  no  detriment  if  the 
operation  could  be  performed  in  such  a  manner  that  all 
parts  of  the  metal  arrived  at  this  state  at  the  same  time ; 
in  tbat^ase  we  might  seize  the  moment  for  drawing  the 
metal  out  of  the  fire,  when  we  should  pbtain  a  homogene- 
ous ateel.  'But  t^e  fact  is  otherwise :  the-  causes  which 
prdduce  the  transmutation,  namely,  the  blast  of  the  heU 
lows,  and  the  heat  thereby  produced,  act  unequally  upon 
different  parts  of  the  metallic  mass;  so  that  some  pass 
already  from  the  state  of  steel  into  that'of  iron,  whilst  the 
others  are  not  yet  steel. 

The  case  is  quite  different  with  the  white  cast  iron, 
since  it  is  reGned  with  greater  difficulty  ;  that  is  to  say, 

it  passes  more  slowly  into  the  state  of  steel,  and  after- 
wards 
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wards  into  that  of  iron ;  so  that  it  is  more  easy,  by  a 
proper  manipulationy  to*reduce  it  into  steel  equally  in 
all  its  parts,  and  there  is  less  danger  of  missing  the  mo- 
ment^ if  I  may  so  express  myself,  when  the  whole  is 
steel.  This  certainly  is  the  cause  why  the  cast  metal  ob- 
tained from  the  manganesiferous  ore  is  the  best  adapted 
for  the  fabrication  of  steel.  Bat  why  is  this  cast  metal 
not  refined  as  easily  as  the  grey?  This  is  a  question 
which  cannot  be  answered  with  the  same  certainty. 

The  new  experiments  of  M .  Lampadius  prove  that  the  'dif- 
ference between  cast  and  malleable  iron  consists  in  thi^j  that 
the  former  substance  is  iron  mixed  with  carbon  and  a  little 
oxygene^  whilst  the  other  is  pure  iron;  and  that,  in  the  re- 
lining  operation,  this  carbon  is  carried  off  by  the  oxygene  of 
the  wind  from  the  bellows,  the  iron  oxydated,  and  the  foreign 
matters  ai^  then  reduced  into  scoriae.  If  steel  be  iron  which 
contains  only  a  small  quantity  ipf  carbcm,  and  which  is  de- 
prived of  oxygene  and  of  foreigil  matters,  then  the  wliole  &- 
brication  of  steel  has  for  its  object  to  separate  from  the  cast  iron 
all  the  foreign  matters  which  it  contains,  and  to  concentrate  vd^ 
it  at  least  a  part'  of  Its  carbon. 

.  All  cast  iron  can  be  converted  into  malleable  iron,  but  only 
the  white  can  be  converted  into  steel :  if  tlie*  grey  cannot,  this 
proceeds  probably  &om  the  circumstance,  that  its  carbon  l)ums 
at  the  same  time  with  the  other  substances  which  it  contains  ] 

m 

and  the  immediate  cause  which  prevents  this  from  taking  plaice 
with  the  white,  is  undoubtedly  the  manganese  which  it  amtBias. 
We  know  that  thb  metal  has  a  great  affinity  for  oxygene^  wbicfa> 
under  certain  circumstances^  may  be  greater  than  that  of  car- 
bon for  the  same  substance;  this  affinity  seems>' particularly 
to  be  more  considerable  when  the  carbon  is  already  combined 
with  iron.  Thus,,  during  the  refining  of  the  white  cast  iron, 
tl^e  oxygene  combines  with  the  manganese,  the  carbon  remains 
at  least  in  part  in  the  iron,  and  the  oxydated  manganese  passes 
into  .the  scoriae^  with  the  heterogeneous  matters.    W!th  the  grey 

cast 
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cast  \!KKk»  >pn  tke  oonlfary^  the  axffgBok  of  the  vmi  eimbiiMi' 
wttlLthe  cafcty)i)«  iaa4  lalfeQ  itfit>m  tbe  iroii. 

If  the  combination  betwcea  these  swhrtantiw  ftak^  plaee  in  the..- 
manoev  that  Masnboefi  .deis^pM#.  It  iPAy  fiofsihly  te  the  caae 
that«  tber^  re^aguUp^4p<i4^  ^hUe  cast  iron  a,  certain  quantity  of 
cac^qn^^r  the  other  matters  are  separated  from  it:  and  the 
moment  when  this  cast  iron  is  converted  into  steel  is  precisely 
th|it  when  the  carbon  is  united  in  a  certain  proportion  with  the 
iron.  \t  we  still  leave  the  matter  exposed  to  the  fire>  after  thifl 
cbmbinatioh  has  takeft  place,  the  oxygeii^ '  ccintimiing  to  act 
upoh  'the  cartK>b  ckrries  it  oiF,  and  the  steel  becc^ines  malleabkr 

What  ha^  jt^t  bten  fsaid,  explaini^  ^^llf  whf  th^  cdst  iroa' 
olitedA^d  'fh>tiv:fihe<matigMiesifero«i8r<»«8  i»  more  itiffieuk  to^be* 

'Ifihall  ahoiwimir^*  thlat  though  ii^ the ^rioation of BteeLtbo' 
mwgwiesM&  mixfed  viti^  the;Wbite^.ea^  ii?9li,  js. pi^^^ted,  9^  Acodr  • 
fied  iq  the  maj^n^r  abpye  in^icalec) ;  it  i9> .  ne^^heleas>  probable 
tb^t  apar^^of  it^  thpy^h  a  very  small  qne.  still  remains  in  the 
steely  and  that  this  is  the  reason  why  the  cast  steel  endures  the 
fire  better,  does  not  become  soft  in  it,  nor  change  so  easily  into 
iron  as  the  steel  of  cemehtatibn.  '  *  ',.'".        •'. 


•• 
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Ohservations  on  the  Carh&imte  of 'PhtasK 

By  M.  SrEmACHER.  , 
From  the  Annales  dk  Chimie. 

\yHE4MISTS  knoW'  that  the  carbonate  of  potash  weil 
saturated^  /so^  as  'to  effloresce,  ^can:  only  be-. formed  by 
daiisiog'  to  passithTOtygliMat  cold^alkaline  solutiioD. a  quan- 
tity joC  carbonic^  aetd  gas^aufficieht  to^deibrmkie  a  gpoo*-. 
taneoufl^rrysbllisBatiori.  For^  qni8ii>p|Ung  the  disengage" 
narent.^oif  jtbe  gas  at  the  momeiM  wbdn^^  the  earth  of  tker 
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allifiH^«pp0ar«r'to^  be  deptittted^  and  eimipomtiiig  .felM  li«: 
quid  with  the  aid  of  a  gentle  beat,  hiiB«ilated  cryst^v 
are  obtatnedi  Whiob  iooli  deliquesce* 

Alkaline  ley,  ^Bvarmed  by  meafts  t>f  tan,  accordifig4« 
the  process  of  M.  Curaudeau,  does  not  succeed  any  bet« 
ter  in  furnishing  a  weil*$aturated  alkali  by  evaporation. 
I  have  found  that  its  crystals  become  moist ;  and  the  au- 
thor  himself  acknowledges  this  slight  deliquescence.  It 
is  also  generally,  admitted,  that,  the  apparatus  contrived 
hy  M.  Welter,  and  described  io  the  twept;y»sevemb  vo« 
lume  of  the  Annates  de  Cbimie,  is  much  too  complicate, 
and.  thai  €^  the  lata  M,  Pe|)e^i^  hf««  be^n  adof^ted  in  al- 
most all  laboratories^  with  some  siigbt  alterations  in  the 
disposition  of  the  first  bottle,  to  which  b  fixed  a  lube, 
mtb  a  doable  or  triple  perpendicular  curvature,  for  tht 
introdoeiton  of  the  acid,  or  a  long  pipe  of  glassy  term** 
nating  in  the  form  of  a  funuel.  Chalk  mixed  with  water 
to  the  consistence  of  thin  soup,  is  gradually  poured  into 
this  pipe,  which  is  accordingly  stopped  with  a  glass  rod, 
and  the  gas  is  forced  to  pass  through  the  bottles  which 
contain  the  alkaline  ley.  This  method  is,  in  my  opinion, 
attended  with  very  great  inconvenience ;  for  when  a  tube 
with  many  perpendicular  bends  is  used,  it  must  be 
charged  with  a  column  of  fluid  sufficient  to  counter- 
balance the  pressure  of  the  carbonic  acid  gas,  and  con- 
sequently an  elevation  must  be  given  it  which  exposes 
it  to  be  easily  broken ;  and  when  a  long  pipe  of  glass  is 
employed,  it  often  happens,  that  the  chalk  is  exploded 
into  the  air  at  the  moment  when  the  piston  is  opened. 
^  Another  method  appears  to  me  to  be  more  simple  and 
comnodioua.  It  vrill  be  found  to  have  some  resem* 
blance  to  that  of  M.  Bn^atelli ;  but  the  Italian  cbe* 
mist  has  not  pnbUshed  the  details  of  his  manipnlatioD, 
wiibont  which  it  would  be  vain  to  hinpe  to  succeed. 

A  kilo- 


i  '« 


A  kapgimpaK^  of  i  pohnlBrsd)  ^  obalk  w  put  ixM  ja  glass 
hdUde  ivMi  tiro  br Jlbfe^tMhttlaiittrM,  capable  at  eonttda- 
log  twelve  ktlograiBflMS)a^i«nrt0r.>  On  this  is  to  be  pour- 
ed, wittKMft  stiniagi  a  litfe  of  a  miactiife  ef  one  ktio- 
l^mme  and'  a  faalf  ef-  swipburie  acid  with  :iiiiie  kilo* 
gfaannesof  spmg  watev*  Th6  gas  is  expelled,  aed'i.a 
crust  of  sulphate  ia  fofined  at  tbe  sar&ce  of  the  calcane- 
oiis  carbonate*  At  the  end  of  two  hours  all  the  reit  of 
tbe  aoid  water  is  to  be  added  at  once,  and  the  bottle 
^icKIy  stopped* 

Bubbles  of  air  are  rapidly  disengaged,  but  their  dtsea- 
gageoient  gradually  abates,  and  continues  in  nioderatseQ 
fak  twenty *fbur  houn ;  the  nthcture  is  then  stirred  with 
an  iron  rod^'  and  the  gas  still  conliAues  to>  be  developed 
for  twenty-*>fot|r  hours  more  with  little  ioterntption«>\'I 
discovered  the  cause  of  this  prolonged  ^erveseence'int 
the  resistance  opposed  to  the  action  of  the  sulphuric  acid 
on  the  chalk  by  the  density  which  the  combination  suc- 
cessively acquires,  which  density  the  tendency  of  the 
sulphuric  acid  to  aegfeeot!  tbe  solubility  of  the  sulphate 
of  lime  confines  within  due  limits. 

As,  with  the  exception  of  tbe  first  bottle,  my  |ppa^ 
ratus  is  the  saane  with>tl|^t.wibicl)  Mt.Pdtetier  bai  de- 
scribed in  the  .fifteenth  ivolume  of  tbe  iAanales,  I  aball 
not  speak  of  it,  but  only'  eftr  the  firilowing'  re- 
marks^:     ■       .     •  -in    .  .        :...,. 

1.  Pelletieri(ras> wrong  in  toeglastteg  tojuse  an  iater- 
Bi^ate  betttle  half  lull  of  water ;  tUa*  'means  is  ¥eiy ;  ne« 
cessary,  in  order  to  sepaifite  the  sidpburioaoidwhiohitbe 
gas  always  brings  over.  ,'t 

/ '  S.  Tb^itubes  of  an  inch  diametet*  beuig  too  'diffiai)I|  to 
be:  bent,  may/ :be  -iwgDlaeed:  by  eifaers  4A  setieo;  6c  eigbt 
Knes  aperture^  whieb  %«tllaaswer  fehe  purpoae  eqi^Uy 

well 

G  g  a  3.  The 


\ 


v  ■  S.  Th6:ftlkalpiie^tollittdn>iiiladeTiilotfa«ff««fiMQli  of 
d.U»;  of  idUH^  Slb8^of.«i«teir,>efyttattm8  toviqokUy, 
ftod  IbeftM*  thei  domf)lete>p  wi^iuii— i  jof  ;tto;hillL  a  •  ^^i>i 

-  4.  TbeiprQ|iofiaoDtAfi»ll»U*iid  w!fieriDi08iii£Miv)iirabfe 
'U>..B  regular  €rjtstaUi2Btum«  tit  the  DMiperibliireittfufJs^fi 
^£jiFe;to,.%eo  d^grees^ol  Betomiir^jftve  f|Wtpart-ol-itl»lJtt«^ 

-  water  ta>balfa^plart  of  p«^ificdfHkiuti<.  :>'>.n(|)rj..  i  .  -<'n^ 

)  :If  tbetiretbluiofiitiyex|Jeriineiilfttliiftl  io^iioffisilhe pie- 
T  ffatioa  of  the,<ayboaat^  -of  ipotadif  af  the  j  diap<taitk)aitef 

my  apparatus  shall  prevent  the  necessu^jh^QfjdAiUiikiialjjr 

«atohNig'itsidir^ioi^'i>y'  ^nptaifii^iAritboittit  /ulddDtfeni- 
toaoe^'thati  geiitie  iwaduookktiHi^ed*pten(ikgeiafi  f^emh^wip 

•eid  gat^tof  «dilchPdieilicffipei»e|wd(tbQoffcf«y;fiMr'llte 
^ii(liit«tiDii  ofitheaUBaLi^iil)  thikik  Id^^ayiib^pia  ^bal  ibHitliKB 

•'frieods  of:  cheoiiatryi  Ii  meao  >tbosoi  mho  -.  pmc^jii^  iritl 
<  conaidor Joy obflerjeatidos' with  indujgoppeii •  b ^t  >  'o:)>^b 

4i^  *»       hlr  ^ll  -iHl 
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*  I,  A  >E(i(^{griMtiiiiett  of<r0d^gbal^lMlraealleblyieldedioll 
'  eiHnbusti6ii"H'dedglainaies<of.Whicolasherf;  im  L->'in'j<i 
'     Tbese  asbes^'ilissohre  vMi « efcif ve^oeotse  sifc  j^ariiftic 
acid,  and  exhale  a  smell  of  sulphurated  hydrogeiie;Ji£nr 
'   Tbmr  isokiCiloiy.  givei^  yitfafmn^jaonjaftayiecipitatfe  «iiicb 
k>pli08pbate'of'4imi^)and)Osyd(of tjkrdfa^«i  rSDhodGOBaUinsf 
'ilaiiMMiia6preotpita|^flHieh.'lttiio|&om  sbi;!>  im  ,nn?.€^'i 
Thus  red  gum  adracanth  contatnsto  fe^hdnsdaadabagt 
3|'jMirtli)ofbas|MS  rfcliidtiiafb  ibompMB^^Mutbd  Igcftter 
]Hpn  of  oaiboaaie  oiikim^e^i  imMiifmnAy(^oii\pMi^^M' 
pbntef  of  l|mo|  mH  perhaps  i  iwkoL  \  m  imiqmarfmfkiwmil 
alkali.  Jbv» 

••  • '   ''  ^'  J  *>  *  ^,  Ten 
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«.  ^a.g<»»ae. of  »Ute  gootadnioMith.  «>hj«otea to 
.tketsaflDe-  «xpeiiiiieftl9|  vteided  (^diTeeviteoigvmaani'^f 
ashesy'ivhicih  iwere  oomposed'of  tibe  :dame'fMiaciplei> as 
^iDse  ^«b^  red  gain<;  ibetides,  by  wa«biQgrtbeiii»taitiiiaU 
quantity!  of  alkali  waa^  obtatned^  namely  potasfa.  •  ^  .  .  u . 
-  X  Te»  grammea  of  gum  araibic,  burnt  Itkei^heqibani^ 
-Mt,  three  decigramoiea  o£  a«b«!$v  which  went  cotnpeaed 
of •  the  aame^jp^iaeiplea  a»  theprececUpg,  with  this  diffiai^- 
ence  that  they  eahihitediioiaigns  of  tfaepfbaaiiae^alkati 
-er  of  tnlphmv-aa  the  iiither»  diid.  -    i      >     >    - 

i  had^bra^erly  ^auapected  thatttbe^  opacity  afiginn'  adcs^ 
JMuitii  and  the  difficulty  ofiiui  abl«tkin  m*«Ratier,  waits 
oa^Rg'WtlM  ei^iateiitie  of  atargerprofMNrttrniof  eafthy 
•fiUAtar;  'buir  from  tbeae^  experimeilta  itappeara^thatith^ 
ife)|ky4)CMattributed  toaMthereatia^*      j  j  ;>..;••  ji  t*  c 
- 'Bat <tM  what  Btate^does^^be  iipoe'efxiat^ii  «ba  gudivef* 
Mrbicb  I  have  been  epeaking?    Umbobtedly^pt  in^tbat 
^fearbdtiace  from  whence  I  obtiiin^  it;-^nd  stiUJeaa^io 
that  of  quick  lime;  for  the  solutions  of  gum  are  net  allia* 
rlikie,  but-  on-  the  cohtt^ary  siighifly  ^aeidv^^^iAt  least  ^hen 
^iM  a  pi^ce'Of'gdmf  updfi  wei  paptatf^  ift4ir«teb8tbly^r#4« 
-deil^d/'^^t^ir  also  oenaiti  that  iMi^vMMlale'  of  aw^btiMte 
and  vbeicarbonatetof  potaak^prodeoe  cpreeijkifatetio  tiie 
'Maticwdf  g^ta'  alrabici  and  abat4hwaiattitei<^leadifpniis 
oonie  ihiit.^^i  tietice^it'foi^irsy^  «aqeordingiito'  alt'appiear- 
'aned^Uliiatr'lime^'W'th^  gUBite,  iaaombiiped'Mtbanoacid, 

'H^e/  lofiv^atkt  of  Hsu^sjI  ahailtbe  flUi^d*ti[y*iiHl«lge4n 
conjectore,  but  conjecture  which  has  great  probabill^ry 
atiich}  efa€^3»>i49iii^«eti;mb^  to liiapfk^t^^'imA 'A^tl^ing  to ^ion- 
^r^diat^  iiltii»iinii«()at''tei»t bt^dodbieduliaitihiisiaiviagilta- 
*M«  aciJ()«i9liljkUiiehithei^li  ii)^  isi^oinbiried  ;^Airthey :  aiooei 
<aixtaa)»ir  laecumfioMion}  kdf^itTheic  baae9'0Oitib»ed'iiHlch 

'-^  /  Thi$ 
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•Tbi»ibeiiig  admUtad,  let  ut  see  wbiob  MBOog  the  great 
ttunber  of  these  acids  is  that  whicii  caa  beat  tM\  all 
the  conditionsi  It  ia  ueither  the  oxalic,  dot  the  tartarott% 
nor  the  citrio,  siRoe  their  combinations  with  lime  ave  in-* 
soluble  in  water^  besides  which  they\exHSt  only  ia  a  teiy 
snmll  number  of  vegetables;  still  less  can  it  be  the  ben* 
soiC)  the  gaUiCy  the  moraxuli  or  the  Aonisiu  aeidt;  for 
these,  it  is&oowa,  are  very  rare  in  niE^taffe,  and  thetfaree 
latter  form  abo  salu  of  very,  little  solubility.' 

The  choice  is  therefore  :only  left  sis  betweten  theacatQOs 
and  the  malic  acids,  which  are  the  most  generallj  dif- 
fused in  the  vegetable  kingdom.    The  fiirst,  we  knomy 
fovatt  soluble  oeasbiilatioiia  with  all  the  knowa  siibstaa<;es 
'fMk  which,  it  ia  capable  of  anstiag ;  some  of  them  ev#ii 
are  deliquescent.     Moreover  it  is  the.  most  fieqaefitfe* 
suit  of  the  opesaftiona  of  nature  in.tlie  vegetable  and 
;aiiimal  system,  sintce  it  is  formed  by  vegetation,  fermeo- 
tatkm,  theaotion  of  the  po^elrfttl  aoids»  and  the  influence 
-efiheat..         ..     -     .- 

.     The  Qombinatiaas  of  the  second  are.  focthe  greatiir 

partiosohiblein  wefeer;  that  which  it  foi^ms  with  lime  par* 

:tundariiy.  b  not  sensibly  soluble  except  with  the  aid  of 

jtfi  excess  of  acid,  mud  its  existence  in  nature  is  not  so 

'frequent  as  that  of  the  acetic  .acid ;  and  aa  the  lime  whicb 

-ia  found  in  the  transparent  gmns  has  indubitably  been 

^disaolved  io  the  juicea  of  the  vegetables  which  furmsfa 

these  substances,  it  is  much  more  pvobable  that  this  earth 

M  combined  in  them  with  the  acetic  acid  than  with  any 

other. 

-     It  is  very  probable  also  that  the  small  quantity  of  pot- 

*asb  which  I  have  found  in  the  ashes  of  the  burnt  gums,  is 

Qombieed  with  the  same  acid;  which  woold  explam  wl^ 

these  substances  are  so  sensible  to  moisture,  and  soften  ia 

such  a  manner  that  they  can  no  more  be  pulverised* 

I  am 


.  l:aiD  h^fiever  modi  incItDed  to.  believe  that  I^  certuhf. 
opaque  iKlracmlb  gomsy.  irbkgiit  lurerdiftcolt  of  Mlutiony. 
sad  whieb  yield  flUM^Ume  l^.ivkimemkmf  ibis- earth  is: 
ceuibiiied  with  maUe  acid«  1 1  bare  lately  had  occasioii  la 
wamiae  a  gum  colleqted  by  Af .  Pali$ot*>BaTCN9  apoD  tbe^ 
ooohiiieal  plants  which  waa  opaque^  aweNed  up  in  watei) 
bat  did  nqt  dissolve  in  a  Jhomegeiieoiiftoianiier,  and  whiiali 
yielded  8  per  cent,  qf  lioiie*  As.ibe  sap  of  all  the  caotaaea^ 
which  l:haFeallbjefilted4o^analysi^  baft  yielded  me  moffi^ 
or  less  GooitdeirableqQiintktes  of  a^idttlooanialate  of  limeir 
it  aoay  very  reaaoqaMy^be^presumedi  t^at  i^hat  species 
wbicl^<M>^riab|8athe  epobipealipsect  cpataipa  it:al9o,  and. 
that  it  Astbii  fl^  pn^ceediog:  Afom  the  vegetable,  dissolve^ 
m  die  ftp^  iv^th  the  gumiy  whiph  gives  it  opacity  and  prer 
\fents  ii3' solution  irj  water* 

Ur  results  at  lea^  fr/Om  .these  fxperinieotoy  that  thA 
gams  contain :  l,  a^  calcareous  salt,  ooost  frequently  ace* 
tate  of  lime;  3,  sometimes  a  malate  of  lime,  with  excess 
of  acid;  3,  phosphate  of  lime;  4,  finally,  iron  which 
ptobably  is  united  also  with  phosphoric  acid. 


Experiments  on  the  Eudiemetrical  Means^  and  on  the  Pro^ 
portion  of  the  Ctmstiiuent  Principles  of  the  Atmosphere. 

m 

By  Messrs.  Humboldt  and  Gay-Lusslic. 

From  the  Journal  de  Physique. 

J  F  philosophers  and  chemists  are  at  present  agreed  re- 
specting the  nature  of  tbe  constituent  principles  of  the 
atmosphere,  they  are  not  j^et  so  with  regard  to  their* 
absolute  quantity.  Since  Scheele  and  Lavoisier,  who 
had  found  twenty-seven  hundredths  of  oxygene  in  the  air, 
numerous  experimeou,  for  which  we  are  indebted^  to 

Messrs. 


9^         On4hf.guihkeiHiM^M^m;ikd^ 

I^Bn^y*  bftvfe)  gi^ivrfy  ^  nmtifiiepdif  1  fhis-  propdniefiv  %y  'fi^k^ 
iradiietMKecli  ttvietit]^  Mdritviiehtyi^three^iMitidre^  'Hm^' 
ynk%he)mgm  bvc^vb^i^dhniitdd  tUair>ib<ey^rppdtMyrtitdti»^tire' 

present f&ia|e  M'<Serencei^|itiQ«rsf'of  ;rior|^Yf  tb^l  llftliM'lu^ 

tvi0iii0SibUi6li8d^4tiaittM4ye)et>tt«M 

c»fMrrti^K;efii  t^side4|sbtoid^ilia«fo<ys'^ia 'hft^i^ 

Attbougb^yhb )  reifpeel  Mr'  iiiOtfl  thtkKtOdkiij^ititiMmkdB^^  it>it< 

of  ito  {abttolut^'^i^arntity  of  Us  {^ir^M^leii  tbis^kfrtrwli^d^ 
ik  noi  lefd^  icit^l^ibygi  i)r'itj<»lf;  iffattti  ibnipl^atVt  'isrttlkt^^' 

fbrnierty  been;  that  tbe  higheU^'nllbtititttififS'hiiVie^  b^tf 
eo^M^u>^rt4|f'Wttiwj/dnd^  tbiiti^Yhi^  Atiki^^re^^an^  hdve 
DOQ{>isbM>ft<rttBkik'#hr^  at  preseiii;'arte  tb  be^foubd  only; 
bet«i^eeMU(ye  rropids^  tb^^^f*  very  'diafiges- prove  o^  vrkW 
^Vesl^utfKty  k^'W^ti'Mbe  t^'fUtdre  age^.atdtvUiUy  to  ttdtex^' 
tain  tbe  physfrea)  idiat^f' of  ib^'gtobe'^tUUe'pre^cM^day^^i 
and  even  though  the  grai^d  catastrophes  which  it  has  al- 
ready  experienced  shouid  never  more  be  reiterated,  it  is 
posslbli^tiiai^it^ipagr'  liiidttiig^Q  graduaimodificaiions  wMch 
man  M<niMiK6i\%te\«bl^^of^hiteaelf  .ito.  ,appred         imlcas 
be  found  incontestable  documents  in  the  annals  of  science. 
It  wouldH:bMft>rSM  bf  the'tiigh^si  importatic6'to  fix  in 
an  authentic  mahnetrtbe  grand  phenomena  of  nature, 
which  are  to  be  supposed  subject  to  variation ;  such  as 

tb^  i(it^i^ji ,  pf>  M?(^  rf^ff^^ti^  %p^s, .  jtbee^UiY^ticm  .of  fm 
l^pff^^dT,  ?t^  :1bf  A^^fA  ipf  *e.  !#^a*r»  tb^  Jrf  tb^j  s€f  iuetf^ 
lberiD«4iMin  temp^r^iU'e  of /every  icMinMe^aiid  Abe  pfo?. 
ppctioi^  pC.  tbf?  cqnstitujBpji;  pi^nijij^ies  of  tb<5  a^o^ere. 

"X^^  bftve  directed  onrMlentiontOikbelatier^ueslaM^  andi 

llUioiigb  W0  bftve  not  yeit  solveid  it  iOiA  majiMiiecasiitiiKljr 

3T^^*M  *  satis* 
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tdtisikctory  to  ourselves,  we  veoture  to  give  an  account 
of  the  commencemenc  of  the  investigation  which  we  have 
vodertaken  u^n  this  subject,  and  the  researches  to  which 
it  has  led  us. 

Sut  ihe  eudiooaetrical  means  which  most  serve  to  dc- 
ternine  the  proportions  of  the  constituent  principles  of 
the  air  are  not  all  susceptible  of  equal  preci»iony  and  some 
distinguisbed  cbenrists  give  the  pieference  to  a  means 
which  is  rejected  by  otiiers.  It  therefore  was  indispensa- 
bly necessary  that  we  should  put  to  the  trini  the  koown 
eudiometrical  nethods,  m  order  that  we  might  be  ena- 
bled  properly  to  appreciate  their  value ;  for -we  are  well 
convinced  that  accuracy  in  experiments  depends  less  upon 
the  fisiithfnl  observation  of  tjie  divisions  of  Ian  instrument, 
than  upon  the  accuracy  o^  the  method  itself.  Although 
the  nitrous  gas  appears  indeed  at  first  to  be  the  mo^t  un- 
certain eudiometric  means  that  can  be  chosen,  we  have 
^  convinced  ourselves  that  by  confibining  its  action  with 
that  of  the  sulphate  of  iroii,  or  of  the  oxygenated  muria«» 
tic  acid  and  of  potash,  it  is  capable  of  indicating  with 
great  precision  the  quantity  of  oxygene  contained  in  the 
air.  All  the  eudiometrical  means  would  give  the  same 
results,  if  we  were  equally  acquainted  with  them  all,  and 
it  is  only  because  it  is  very  diftqult  to  hnak^  all  the  cor- 
rections they  allow  of,  that  we  naturally  give  the  prefer- 
enceto  such  as  present  less  occasion  for  them,  although 
they  are  not  always  the  most  simple  in  their  use.  We 
shall  therefore  first  give  an  account  of  the  eudiometrical 
researches  with  which  we  have  occupied  ourselves,  and 
then  apply  them  to  the  analysis  of  the  atmospheric  air 
and  of  that  obtained  from  water  under  different  circum- 
stances, or  placed  in- contact  with  it.  We  find  it  neces- 
sary again  to  repeat  that  we  shall  not  treat  the  question 
vhich  we  have  proposed  to  ourselves  in  so  e&tensive  a 
Vol.  VIIL — Second  Series.  H  h  maa- 
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manner  as  it  merits.  Compelled  to  break  off  our  re« 
searches  before  we  were  able  to  bring  them  to  their  ter« 
minationi  our  purpose  is  only  to  give  ao  account  of  their 
principal  results.  During  nearly  two  months  since  the 
time  that  we-commenced  them  in  one  of  the  laboratories 
of  the  Polytechuic-sohool  at  Paris,  we  pursued  them,  in 
spite  of  the  coldness  of  the  weather,  which  is  very  dis- 
agreeable  in  researches  ^of  this  kind,  with  so  much  the 
greater  assiduity,  as  M.  Humboldt  found  a  peculiar  in- 
terest 10  JtheoL  In  the  year  6,  he  bad  presented  to  the 
Institute  two  memoirs  on  thQ  analysis  of  the  air,  which 
contain  a  great  number  of  experiments,  which  he  *now 
considers  (it  is  he  himself  that  avows  it)  ^ot  only  as  very 
inaccurate,  but  also  as  very  justly-  controverted  by  Mr. 
Davy,  and  by  a  chemist  with  whose  particulat  friendship 
we  are  both  honoured,  namely,  M*  BerthoUet.  Zenlous 
for  the  advancement  of  science,  M.  Humboldt,  'when  he 
commenced  bis  researches,  wished  to  substitute  in  the 
'place  of  those  investigations  of  bis  early  youth,  6tbers 
founded  upon  more  solid  foondations,  and  as  be  desi^d 
to  have  me  for  bis  associate  in  them,  Fought  to  consider 
myself  the  more  highly  honoured  by  bis  proposition  from 
our  having  been,  since  his  return  from  the  tropics,  linked 
together  in  the  closest  bonds  of  friendship. 

Obseroaiians  on  several  of  the  Eudidnietric  Means. 

It  is  not  our  intention  in  this  memoir  tp  record  all  the 
researches  which  we  have  undertaken  upon  different  ea- 
diometric  means :  most  of  them  are  still  in  too  imperfect 
a  state;  but  having  occupied  ourselves  more  particularly 
with  the  alkaline  sulpfaurets,  and  especially  with  hydro- 
gene  gas,  we  shall  her^  exhibit  the  result  of  our  obser- 
vations on  these  two  eudiometrical  means. 

,     Although 
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Although  the  alWiuQ  sulphurets  have  in  general  a  suf- 
ficiently-coiistaut  action  for  the  analysis  of  the  air,  which 
has  c4us«d  theoi  to  be  justly  preferred  to  the  other  eudio- 
metrical  means,  they  nevertheless  present  some  sources  of 
enror,  which  it  is  indispensably  necessary  we  should  be 
well  acqaaioted  with^  in  order  to  justify  us  in  placing  an 
satire  confidence  in  their  results     It  has  long  been  be- 
lieved thai;  they  have  no  action  upon  the  azote  ;  an4  al« 
though  M.  Marti  announced,  as  early  as  in  the  year  1790^ 
that  they  absorb  this  gas,  no  farther  attention  has  since 
been  paid  to  this  property.     It  is  true  M.  Marti  at  the 
.  same  tioie  announoed,  that  by  saturating  them  with  azote 
we  might  employ  them  to  advantage  for  the  analysis  of 
the  air,  and  constantly  obtain  for  the  oxygene  a  propor- 
tion comprehended  between  0.2 1  and  0.23.    On  the  other 
hand,  this  chemist  not  having  indicated  the  details  of  his 
experiment  with  sufficient  precision,  M.  Berthollet,  w^d 
repeated  it  after  him  under  different  circumstances,  an-* 
nounced  in  his  Chemical  Statics,  that  he  had  not  found 
the.  alkaline  sulphurets  to  possess  the  property  of  absorb- 
ing  azote,  whereby  he  gave  new  sanction  to  their  em- 
ploymeiit  for  the  analysis  of  the  air.     When  we  began  to 
employ  this  means  we  placed  great 'confidence  in  it,  and 
bad  nothing  to  object  to  it  but  the  great  length  of  time 
which  it  requires,  and  which  had  long  rendered  it  a  de- 
sirable object  that,  notwithstanding  its  accuracy,  some 
other  might  be  substituted  in  its  place  that  were  net  at- 
tended with  the  same  inconveniences;  but  we  soon  dis- 
covered that  it  did  nOt  always  act  in  an  uniform  manner, 
and  herein  we  were  favoured  by  accident. 

Having  placed  100  parts  of  atmospheric  air  in  contact 
witli  a  solution  of  sulphuret  of  p6tash,  made  with  hot 
Water,  in  three  vessels  of  unequal  capacities,  we  observed 
at  th^  eiid  of  eight  days  that  the  air  had  lost  twenty*three 
parts  of  its  volume  in  one  of  the  vessels,  and  23^6  26,0 

Hh2  in 
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in  the  two  others.  .  This  great  inequality  gave  us^t  first 
jnuch  surprise ;  but  having  remarked  that  the  abiorptioB 
had  been  most  cousiderable  in  the  largest  flask^  we  sus*- 
pected  that  azote  had  been  absorbed,  and,  in  order  the 
better  to  confirm  our  suspicion,  we  repeated  the  same 
experiment,  employing  two  vessels  more  unequ^  in  ca«- 
pacity,  but  otherwise  placed  in  the  same  circuBistanceak 
At  the  end  of  ten  days  we  found  that  in  the  small  fiask 
the  absorption  had  been, only  22,5  parts,  whiUt  in  the 
large  on^  it  was  30,6.     But  the  most  decisive  experi* 
ment  which  we  made  on  this,  subjecti  was  the  placing  of 
a  solution  of  sulpburet  of  potash,  which  had  been  h^ted 
to  ebullition,  in  contact  with  azote  in  unequal  vessels^ 
when  it  was  discovered  that  the  absorption  was  propor- 
tionate to  their  capacities.     It  would  therefore  be  possi- 
ble to  cause  a  determinate  quantity  of  atmospheric  air  to 
be  absorbed  by  a  solution  of  alkaline  sulpburet,  and  to 
make  it  be  considered  as  pure  oxygeue,  if  it  were  Mp-* 
posed  that  the  whole  diminution  of  volume  were  owing 
to  the  oxygene  gas.     But  if,  instead  of  employing  at 
solution  of  sulpburet  made  with   hot  water,   we  em- 
ploy one  made  with  cold,  as  M.  Berthollet  has  always 
done,  the  solution  of  the  azote  takes  place  no  longer,  at 
least  not  in  a  perceptible  manner,  and  the  results  of  the 
analysis  of  the  air  made  by  this  means  become  then  much 
more  susceptible  of  comparison.     This  variable  action  of  ^ 
the  alkaline  sulphurets,  dissolved  i^t  dij&rent  tempera- 
tures, requires  to  be  farther  elucidated,  which  we  are 
about  to  do  by  citing  phenomena  of  an  analogous  but 
more  comprehensible  nature. 

As  water  always  holds  in  solution  a  certain  quantity  of 
air  in  which  the  proportion  of  oxygene  is  more  consider- 
able  than  it  is  in  the  atmospheric  air,  it  happens  that 
when  we  heat  it,  or  dissolve  a  salt  in  it,  a  part  df  its  air  is 
disengaged  from  it  whilst  another  is  retaioed,  which  may 

be. 
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be  separated  from  it  by  a  more  intense  heatr  If,  there* 
fore,  we  place  this  water,  which  has  been  deprived  i)f  its 
air  by.  the  last-mentioned  means,  m  contact  with  atmos- 
pheric air,  it  will,  absorb,  in  returning  to  its  original 
temperature,  a  quantity  equal  to  that  which  it  has  lost; 
aiid  if  ^e  were  not  aware- of  this  absorptioni  but  judged 
upon,  appearances,  we  should  suppose  that  the  water 
alone,  or  charged  with  salt,  bad  made  the  analysis  of  the 
air.  Thus  M.  Hetter  has  very  recently  announced  that 
a  solution  of  muriate  of  soda  absorbed  all  the  oxygene  of 
the  air,  though  on  repeating  his  experiment  with  a- 
hjghly^cbarged  solution  of  the  same  salt,  but  made  with 
cold  water,  we  did  not  find  the  slightest  difference  be- 
tween the  ordinary  atmospheric  air  and  that  which  had 
been  in  contact  with  the  solution  of  muriate  of  soda  for 
a  month  and  a  half. 

The  very  same  thing  happens  with  a  sulphuret  as  with 
a  salt.  At  the  moment  of  its  solution  in  water,  a  portion 
of  air  is  expelled,  and  an  equilibrium  of  saturation  is 
established  between  the  water,  the  sulphuret,  and  the  air 
which  it  holda  h>  so)utiorT,  so  that  if  the  circumstances 
are  not  changed,  there  is  now  no  reason  why  it  should 
absorb  a  fresh  quantity  of  air;  but  if  we  heat  the  solu- 
tion, there  is  disengaged  from  it  a  part  of  the  gas  which 
it  contained,  and,  in  returning  t.o  its  original  tempera- 
ture, it  is  necessary  that  it  absorb  what  it  had  lost,  in  or- 
der that  its  eqiiilibrium  may  be  re- established^.     We 

*  The  absorption  of  which  we  mean  to  speak  in  this  place  is  inde- 
pendent of  that  of  oxygene  by  the  sulphuret*  which  is  thereby  con- 
verted into  sulphate.  But  as  the  sulphuret  absorbs  the  oxygene 
which  ,the  water  holds  in  solution,  it  will  very  probably  happen  that 
the  water  will  be  able  to  absorb  a>larger  quantity  of  azote;  so  that  if 
we  employed  a  solution  made  with  cold  water,  and  very  recently  pre- 
pared, there  would  be  a  still  greater  diminution  of  volume  than  that 
which  is  owing  to  the  absorption  of  the  oxygene.  We  say  verjf  pro* 
habljfs  for  w?  h^ve  not  yet  made  the  exj[)ieriment. 

think. 
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think,  th^reforey  that  the  difference  between  the  result! 
of  Messrs.  Marti  and  BerthoIIet  may  be  explained  by  the 
3i(FereYice  of  the  circumstances  under  which  they  ope- 
rated f  but  it  appears  to  us,  that  M.  Marti  believed 
that  it  was  the  nature  of  the  sulphuret  to  absorb  azote, 
whereas  it  does  not  absorb  it  all,  but  rather  prevents  the . 
water  with  which  it  has  been  boiled  from  absorbing  as 
much  as  it  would  do  without  it.  . 

Thus  if  we  take  care  to  dissolve  tbe  sniphurets  in  cold 
water,  and  leave  them  for  some  time  in  contact  with  azote 
or  with  air,  we  may  empk>y  them  with  advantage  for  tbe 
&nal3rsis  of  the  atmosphere.  We  shall  however  observe, 
that  as  they  ai;e  attended  with  the  inconvenience  of  re- 
quiring a'great  length  of  time  before  their  action  is  corn- 
plot^,  we  are  obliged  to  have,  recourse  to  the  correc- 
tions of  the  thermometer  and  barometer,  which  often  are 
very  tmcertain.  The  best  way  of  remedying  this  incon- 
venience is  undoubtedly  to  follow  the  method  of  Messrs. 
Berthallet  and  Marti,  which  consists  in  piacing,  for  0901- 
parison,  upon  water  a  determinate  quantity  of  air,  in 
order  to  judge,  from  its  variations  of  volume,  of  that  of 
the  air  which  we  analyze;  but  this  method  has  not  ap- 
peared to  us  to  be  attended  in  practice  witli  all  the  ad- 
vantage which  it  seems  to  promise. 

We  must  still  remark  with  regard  to  all  the  eodiome* 
trical  means,  where  the  absorbing  substance  is  solid  or 
Kquid,  that  if  we  commit  an  error,  either  in  observing 
the  divisions  of  the  instrument,  or  in  the  appreciation  of 
the  uncertainties  of  the  method,  this  error  necessarily* 
falls  altogether  upon  the  quantity  of  oxygene;  and  since  , 
with  all  possible  exactness  we  cannot  answer  for  iU 
amounting  to  much  less  than  a  hundredth  part,  it  would 
follow  that  the  proportion  of  oxygene  contained  in  tbe 
air  cannot  be  determined  within  this  quantity.  In  fact, 
we  find^that  chemists  who  have  employed  such  means 

have 
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bave  found  very  considerable  variations  in  the  quantity  of ' 
oxygeneof  the  air;  and  M.  Marti  himself,  who  appears  to 
havemade  a  great  number  of  experiments  with  the  alkaline 
sulpburets,  and  w|io  was  acquainted  with  the  precautions 
which  they  require,  fixes  it  between  0,2 1  and  0,23.  We 
ihalt  see  hereafter  that  the  eudiometrical  means,  iif  which 
tlie  substance  which  combines  with  the  oxygene  is  gase^^ 
ous,  admit  of  a  much  greater  precision. 
.  As  we  had  {proposed  to  oMrselves  from  the  commence* 
meat  of  our  iftvesLigatioOi  to  ascertaifi  whether  th^  eugli* 
ometer  of  VoUa  was  6t  to  be  employed  for  the  analyw 
of  the  elir,  we  principally  directed  ot^  attention  to  it» 
This  instrnment  has  been  accused  of  being  fallacious,  of 
indicating  two  small  qua'utities  of. oxygene  in  the  air; 
but  it  appeared  to  u»  that  supposing  it  required  correo-» 
tions,  we  might  by  appreciating  them,  as  l¥ell  as  the 
law  of  theirvariations,  render  it  very  exact  and  conve- 
nient: With  this  view  we  proposed  to  ourselves  the  fol- 
/lowiiig  questions: 

1.  When  a  mixture  of  hydrogene  gas  and  oxygene  gas 
is  inflamed  in  Volta's  eudiometer,  can  the  absorpti9D>  of 
one  of  the  gases  be  complete? 

'  2.  Is  the  product  of  their  combination  of  a  constant 
nature? 

3.  \Yhat  is  the  exact  proportion  of  the  two  gases  for 
forming  water? 

4.  What  are  the  limits  of  error  that  Volta's  eudiometer 
admits.^ 

'  We  must  examine  these  foup.quesfions  in  succession, 
bnt  first  of  all  we  think  it  incumbent  upon  us  to  give  an 
account  of  the  manner  in  which  we  prepared  the  gases 
which  we  employed  in  our  experinients.    ^ 

-   TO  BE  CONTINUED  IN  iDUR  NEXT. 
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Muriatic  Solution  of  Tin  in  fart  decomposed  into  Crystal 
lized  Metallic  Tin.    By  M.  Bucholz,. 

From  Vans  Mons  JouAnal  de  Chimie. 

W  ITH  a  view  to  prepare  the  tnuriaie  of  tin,  I  heated 
Tibs,  of  the  finest  English  tin  with  15 lbs.  of  muriatic 
acidy  of  1,120  sp.  gravity.  At  the  close  of  the  eveiiiog 
there  ren^ained  still  from  2  to  2f  lbs.  of  tin  to  be  dis- 
solved. On  the  following  day  the  matter  was  still  warm, 
and  the  liquor  had  the  consistence  of  a  syrap.  I  gendy 
poored  upon  it  »  pound  of  water,  which  swam  above  the 
solution.  At  the  end  of  an  hoUr,  on  examining  this 
mixture,  I  was  surprised  to  find  that  the  undissolved  Cin, 
and  particularly  its  projecting  parts,  were  covered  with 
pcnnt^,  needles,  laminae,  &c.  of  crystallized  metallic  tin, 
from  I  to  I  an  inch  in  length. 

On  repeating  the  same  operation  some  time  after,  I 
liad  the  satisfaction  to  see  the  same  phenomenon  repro* 
duced.  -  I  convinced  myself,  by  all  possible  trials,  that 
the  tin  which  I  had  employed  was  perfectly  pure. 
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closEPfi  Steel,  of  Stockport,  in  the  county  of  Chester; 
for  a  species  of  cloths^  fustians,  calli.cos,  cam  bricks, 
lawns,  striped  cottons^  and  other  articles,  manufactured 
with  cotton,  wool,  and  fiax,  mixed  and  spun  together^ 
Dated  December  17,  1805. 
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Spec^cation  oj  the  Pateni  granted  to  Joseph  Huddart, 
of  Highbury  Terrace^  in  the  Parish  of  Islington^  in  the 
County  of  Middlesex f  Esquire;  for  supdry  new  Im^ 
provements  in  the  Afanufacture  of  large  CableSj  and 
Cordage  in  general.     Dated  October  SO,  1805.         ' 

With  a  Hate. 

X  O  all  to  whom  these  presents  shall  come,  "ftc. 
Now  KNOW  YE,  that  in  compiiance'with  the  said  proviso, 
I  the  said  Joseph  Huddart  do  hereby  describe  and  ascer- 
tain the  nature  of  my  said  iuvention,^  and  the  manner  in 
which  the  same  is  to  be  performed,  as  follows ;  tbat  h  to 
say :  These  improvements  have  for  their  object  the  lay- 
ifig  of  cables  and  cordage  by  the  machinery  exhibited  in 
the  annexed  drawing,  which  will-  be  intelligible  on  in- 
spection by  rope-makers,  and  others  conversant  in  me- 
chanism. Such  persons- will  of  course  understand  which' 
of  the  wheels  are  intended  to  have  teeth  in  them,  and 
will  suppose  the  necessary  supports  or  frame- work  for 
the  machinery  represented,  these  being  omitted  in  the 
Vol.  VIII. — Second  Series.        ,   li  drawing 
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wheel  ee,  and  the  bevil  plnionsj^,  s^id^tlie  wbeels 

and  to  the  shifting  wheels  kb,  wbicJ^iastimay  be  yai 

Id  their  dimensions  and  number  of  teeth^  |Ekcc<^fi^^sig 

the  size  of  the  rope,  to  regelate  ^he  motion  of  "do^  i 

b  and  c,  which  are  carried  by  theshifiixig  wbe^^and 

which  two  whirls  have,  as  before  meationed,  eq«Md-4B0« 

tioxi^  by.rea9oa  of  the  equal  wheels  it  upon  their  shafts ^ 

orj  instead  of  the  shifting  wheels  hh  being  cbaqged,  the* 

construction  or  size  of  the  whirls  may  be  varied  according 

to  the  size  of  the  rope.    By  tfae^se  means,  and  by  having 

the  wheels,  whirls,  &c«  respectively  equal  and  simiiai^in 

each  spole,  equal  quantities  will  be  delivered  in  every  re-^ 

Tolution  from  leach  spole..    From  the^wfairl  c  the  strand 

passes  in  the  line  of  the  axis  of  each  S|^ole  through  the 

gudgeon,  which  is  perforated  as  in  the  pole  of  a  spin- 

Bing^wbeel,  and  through  the  whed  it,,  fixe^to  fte 'axis 

A,  and  also  through  the  perforated  top  or  i^dgeon  B, 

where  the  strands  are  formed  into  a  vope  or  cablet 

The  application  of  the  whirls  III,  wbicb  are  also  carried 

by  the  equal  wheels  ce'tt'ai,  and  a  frictx^^blojcE  or  dutch 

(tnj  upon  the  ajieis  of  one  of  them,  are  $^  peculiar  use  to 

regulate  the  tension  upon  the  rope  or  cabit^    J^ni  the 

•hafts  of  those  whirU  beii^  by  means  of  the  said  friction 

block  or  clutch  connected  to  a  shaft  from  the  power,  the. 

tension  may  be  ovore  accurately  adjusted  than  by  weights 

iipon  the  sledge,  as  in  the  comopLcm  m^ode  ^  laying 

cordage. 
In  witness  whereof,  &c. 
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Specif  cation  of  the  Patent  granted  to  Daniel  Desor- 
MEA0X,  of  Barkingy  in  the  County  of  Essex^  Surgeon 
and  Apothecary  J  and  Samuel  QirrcHiNGSy  of  Itford^ 
in  the  said  Parish  of  Barking,  Wettver;  for  Impraoe* 
ments  in  the  Tnaking  and  manufacturing  of  Wax,  Sper* 
maceti,  and  Tallow  Ca^ndles. 

m 
\ 

Dated  October  22,  1805. 

rri 
JL  O  all  to  whom  these  presents  shall  come,  &c« 

Now  KNOW  YE,  that  lA  compliance  with  the  said  proviso, 
we  the  said  Daniel  De^ormeaux  and  Samuel  Hutchingt 
do  hereby  declare,  that  our  said  invention  is  described  ia 
manner  following ;  Ithat  is  to  say :  Instead  of  the  wick 
usually  made,  applied,  and  used,  in  the  mapufacture  of 
candles,  which  consists  of  a  loose  rope,  cord,  or  strand  of 
cotton,  or  other  suitable  yarn,  composing  what  may  be 
called  a  solid  cylinder,  we  construct  and  use  a  wick,  in 
which  the  threads  or^arns  are  so  disposed  and  connected 
with,  or  applied  to,  each  other,  as  to  form  a  tube  or  hoU 
low  wick,  by  which  means  the  external  surface  of  our 
said  wi«k  is  renderedmuch  greater  than  the  external  sur^ 
face  of  a  common  wick,  consisting  of  the  same  weight  of 
yarn,  o/  number  of  like  threads,  and  various  other  con- 
siderable advantages  are  obtaiired.  And  we  do  fabricate 
or  maaufacture  our  said  wicks  either  by  drawing  the 
threads  parallel  to  each  other  in  sufficient  number  through 
boles  in  a  lucet,  or  other  similar  implement,  and  by 
smearing  them,  while  thus  disposed  along  side  of  each 
other,  with  some  glutinous  inflammable  matter,  such  as 
wax,  or  as  tallow  mixed  either  with  wax  or  resin,  in  due 
proportions,  to  be  ascertained  by  trial,  by  which  means 
a  fiai  and  manageable  wick  is  formed  of  any  desired 
width,  and  may  be  cut  into  suitable  lengths,  and  used  as 

hereinafter 
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hereinafter  directed.     Or  otherwise  the  said  flat  piece 
may  be  fabricated  and  made  by  weaving,  or  by  any  other 
known  method.     Or  otherwise  we  do  weave,  or  do  fa* 
bricate  and  make,  by  any  other  known  method,  certain 
tubes  of  cotton,  or  other  fit  material,  of  any  required 
dimensions^  weight,  and  length.  In  the  manufacturing  of 
candles  with  our  said  improyements,  we  do. apply  or  dis-> 
pose  the  flat  wick,  hereinbefore  described,  upon  a  wire, 
so  as  to  wrap  round  and  cover  the  same,  with  its  length 
nearly  in  the  longitudinal  direction  of  the  wire ;  and  we 
secore  the  said  wick  in  its  place  by  tyeing  it  round  the 
"  end,  or  by  isliding  a  perforated  small  piece  of  wood  or 
hatloii  on  the  upper  end,  and  by  tyeing  it  round  at  the 
lower  end  so  as  to  embrace  and  confine  the  same,  or  by 
any  other  fit  means  to  prevent  the  wick  from  sliding  off 
the  wire.     And  in  the  subsequent  processes  of  manufac- 
ture.we  do  cover  or  envelop  the  said  wire  and  wick  with 
wax,  spermaceti,  or  tallow,  by  dipping  the  same  in  the 
'melted  material,  or  by  using  suitable  moulds  in  the  same 
manner  as  the  ordinary  wick  is  covered  or  enveloped  in 
the  making  of  common  candles.   And  when  the  said  can* 
dies  so  manufactured,  and  containing  the  improvements 
.berrinbefore  described,  have  become  cold  and  hard,  we 
bang  them  singly  up,  each  by  its  wire,  from  which  we 
do  then  separate  each  candle  severally,  by  drawing  the 
same  downwards,  and  the  candle  is  then  fteen  to  be  lon- 
gitudinally perforated,  either  quite  through,  or  ^within  a 
^  small  distance  of  the  bottom,  according  to  the  manner  in 
which  the  process  may  have  been  intentionally  managed. 
And  farther,  we  do  likewise  manufacture  candles  by  ap- 
plying a  suitable  length  of  thetubular  widk  upon  a  wire 
properly  fitting  the  same;  and  we  secure  the  said  wick 
in  its  place  by  the  same  means  as  are  hereinbefore  di- 
rected to  be  used  with  the  flat  wiok.     And  we  do  then 

proceed 
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proceed  in  making  and.  completing  the  candles  in  the 
same  manner  as  before  directed  for  making  the  said  can*^ 
dies  with  our  said  flat  wick.  And  farther,  we  do  declare 
thaty  according  to  the  uses  and  purposes  for,  which  the 
said  candles  may  be  intended,  we  do  make  our  wicks  of 
greater  or  less  diameters  in  proportion  to  the  weight  of 
wax,  spermaceti,  or  tallow,  made  use  of  in  each  can« 
die ;  and  we  do  vary  the  relative  quantity  of  cotton,  or 
other  6t  material,  and  the  fineness  of  the  threads  thereof 
iQ:,(fae,  said  wicks,^  tb^  particulars  whereof  .must  be  left  to 
the  choice  of  the  maker  and  consumecof  the  article,  and 
cannot  therefore  be  here  pointed  out.  And  farther,  we 
do  in  some  cases,  apply  a  coating  of  wax,  spermaceti,  or 
tallow,  more  or  less  thick,  to  the  inner  surface  of  the 
hollow  cylindrical  wick,  either  by  dipping  or  by  a  mould 
with  an  interior  taper,  wire,  or  core,  or  by  various  other 
means,  sufficiently  obvious  to  those  who  are  accustomed 
to  works  of  the  nature  of  those  herein  described.  And, 
in.  Qther  cases,  we  do  entirely  fill  up  the  interior  cavity 
af^^r  drawing  out  the  wire,  or  by  any  other  suitable  ma« 
nageme.nt.  And,  in  other  cases,  we  make  the  external 
part  of  the  .said  candles  of  wax  or  spermacefti,.and  the  in- 
ternal part  of  tal^w,  or  either  or!  any  of  the  mixtures  of 
the  said  materials.  Lastly,  with  regard  to  the  interior 
cayity,  we  in  some  cases  (such  as  wlien  the  diameter  is 
considerable)  leave  the  lower  part  open^  to  admit  an  in- 
terior current  of  air.  And  in  other  cases  (such  as  when 
the  diameter  of  the  wick  is  proportionally  small)  we 
make  the  candles  with  the  lower  part  closed,  and  resem* 
bling  in  that  respect  the  candles  commonly  made. 

In  witness  whereof,  Jce.    > 
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Specification  of  the  Patent  granted  to  Thomas  James 
Plucknett,  of  Deptfordf  in  the  County  of  Kent^  Gen* 
tleman;  for  an  Addition  and  Improroement  to  Capstans 
and  Windlasses  for  Ships,  and  other  Purposes. 

Dated  February  25,  180L 

V 

With  a  Plate. 

X  O  all  to  whom  these  presents  shall  come,  && 
Now  KNOW  YE,  that  in  compliance  with  the  said  provisoi 
I-  the  said  Thomas  James  Plucknett  do^  hereby  describe 
and  ascertain  the  nature  of  my  ss^id  invention,  andl  to 
what  manner  the  same  is  to  be  used  and  performcid ;  that 
is  to  say :  The  improvements  I  hare  made  to  the  capstan 
and  windlass  apply  to  the  snrginjg  orforcing  up  the  mes^ 
senger  or  rope  going  roqnd  the  capstan,  and  the  fleeting 
o^er^'  or  forcing  over,  the  cable  or  rope  going  round  the 
windlass ;  and  also  to  the  holding  on,  or  hauling  off,  the 
messenger  or  rope  going  round  the  capstan  or  windlass^ 
As  to  the  first  improvement  which  is  intended  to  faci* 
litate  the  winding  on  and  off  the  messenger  or  rope  go- 
ing round  the  capstan,  in  other  words,"  to  avoid  the  ne^^ 
cessity  of  surgiiig  or  forcing  up  the  rope  by  beating  it 
.up  with  a  maul,  or  other  instruments,  or  by  slacking  it, 
to  let  fly  up  the  whelps,  when  there  is  a  great  strain  on 
the  capstan,  which  operation  is  often  attended  with  giett 
danger,  and  always  loss  of  time.  This  I  do  by  means  lof 
pieces  of  iron;  of  about  two  inches  square,  more  or  less, 
and  from  twelve  to  eighteen  inches  long,  according  to 
the  size  re'quired^  which  I  call  lifters,' (see  drawing  an- 
nexed, Plate  XI,  Figs.  1 ,  2,  and  6) ;  and  which  lifters 
are  carried  round  with  the  capstan,  and  working  on  a 
circular  wheel  or  rim  in  «  groove  in  the  deck,  which,  by 

reason 
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reason  of  its  being  formed  dpon  the  principle  of  an  in- 
clined plane,  I  call  an  inclined  plane,  see  drawing  an- 
nexed Fig.  3,  and  letter  A  of  Fig.  4.    These  lifters  C  C  C, 
of  Fig.  4,  are  placed  in  the  cavities  between  the  whelps 
B  B  B  B,  of  Fig.  4,  and  are  seciired  either  by  going 
through  sockets  or  holes  in  the  paul  wheel,  or  otherwise^ 
so  as^  to  work  perpendicnlariy  up  and  down  on  the  in- 
clined plane  as  the  capstan  goes  round.     The  head  of  the 
lifters  I  make  as  long  a«  the  distance  between  the  whelps 
and  the  tratnsverse  of  them,  no  broader  than  to  the  edge 
of  the  paul  wheel ;  or  when  there  is  no  such  wheel,  then 
to  be  about  three,  four,  or  fire  inches,  according  to  the 
size  of  the  capstan,  farther  out  than  the  whelps,  wkh  the 
outer  part  thereof  rounded  down,  for  the  convenience  of 
rising  under  the  rope  before  it  reaches  the  whelp.     To 
the  bottom  of  the  lifter  is  prefixed  a  friction  roller,  which 
travels  round  on  the  surface  of  the  wheel  or  rim,  which, 
as  I  said  before,  I  call  au  inclined  plane.    This  inclined 
plane,  upon  which  the  friction  rollers  of  the  lifters  run, 
must  be  formed  in  a  circle,  and  fixed  in  the  deck  under 
the  capstan,  so  that  the  friction  rollers  of  the  lifters  may 
traverse  round  immediately  upon  it*     Therefore  the  in/* 
c^ned  plane  must  present  a  surfoce  of  breadth  sufficient 
to  receive  the  friction  rollers  at  all  times^  and  being 
lower  St  the  larboard  ands  starboard  sides  of  the  capstan, 
and  gradually  rising  to  the  aftermost  and  foremost  part 
thereof,'  producing  a  rising  upon  the  principle  of  the  inv 
cltned  plane,  so  that,  by  the  lifters  travelling  round 
thereon  as  the  capstan  goes  round,  the  head  of  them  rises 
under  the  messenger  or  rope,  and  thereby  gradually 
forces  it  up,  so  as  always  to  let  in,  or  make  room  for,  the 
succeeding  turn  of  the  rope  to  come  upon  the  capstan 
without  a  possibility  of  its  ever  riding  or  coming  over 
Vol.  VIII. — Second  Series.  K  k  the 
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tbe  former  turns,  whether  you  heave  the  capstan  round 
with  or  against  the  sun.     This  hoop,  forming  the  ib'. 
clined  plane,  instead  of  being  fixed  as  above,  may  be 
made  moveable  and  thicker  at  one  part  of  tbe  circle  only, 
gradually  descending  to  the  opposite  part,  or  semi-dia- 
meter thereof ;  and  in  that  case  it  must  be  shifted  round, 
as  occasion  requires,  so  that  the  lowest  part  of  this  in- 
clined pland  may  be  at  that  part  of  the  capstan  where  the 
messenger  or  rope  is  winding.  The  said  lifters  and  friction 
rollers  to  be  made  of  iron  or  brass,  or  other  metal  or  ma- 
terials sufficiently  strong  to  bear  the  stress  or  weight 
they  may  have  to  sust^iin.      The  principle  above  de* 
scribed,  as  to  the  inclined  plane  atid  lifters  with  friction 
rollers  for  the  capstan  to  ^void  or  assist  the  surging,  I 
apply  to  the  windlass  also,  having  hoops  or  wheels  upon^ 
tbe  same  inclined  plane  principle  and  lifters,  with  fric- 
tion rollers  working  there<»i,  to  prevent  the  necessity  of 
forcing  the  cable  towards  the  ship^s  side,  called  fieeting 
oven     As  the  windlass  works  round  upon  an  horissontal 
axis,. the  lifters  will  also  knove  in  an, horizontal  direcliaa 
at  right  angles  from  the  inclined  plane,  and  the  base  o{ 
the  inclined  plane  at  right  angles  from  the  as  is  of  the 
windlass.     A  wheel  or  inclined  plane,  such, as  I  have  be- 
fore described,  must  be  fixed  on  both  sidetf  of  the  paul- 
bit,  for  the  convenience  of  working  or  getting  up  tbe 
larboard  as  vhell  as  the  starboard  anchor,  with  a  set  of 
lifters  to  each ;  the  fHimb^r  of  which  lifters  will  be  from: 
three  to  sisr,  according  to  the  size  of  the  windlass.    These 
hoops  or  inclined  planes  may  be  made  thick  only  at  one 
part  of  the  circle,  going  gradually  thinner  to  that  part 
of  the  circle  which  is  opposite  to  the  highest ;  and  the. 
lifters  being  secured  by  means  of  a  frame,  fixed  to  the 
windlass  for  the  purposes  6f  forming  sockets  for  them  to 
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work  in,  they  will  th^n  operate  upon  the  cable  or  rape  > 
round  the  windlass  upon  the  same  principle  as  they  do 
upon  the  messepger  or  rope  going  round  the  capstan,  as 
before  described.  Now,  in  order  to  draw  the  lifter  back 
to  the  inclined  plane  «fter  having  been  forced  out  by  the 
rollers  running  thereon;  (its  position  being  horizontal,)  I 
place  a  small  friction  roller  to  each  lifter  projecting  be- 
yond the  outside  of  the  lifter,  see,  drawing  annexed^ 
F^.  5,  letter  A,  which  is  to  travel  round  in  a  groove 
made  in  the  side  of  the  inclined  plani^,  parallel  to  the« 
surface  ^thereof,  letter  B;  which  small  friction  roller, 
being  confined  by  the  upper  part  of  the  groove,  the  lifter- 
must  necessarily  be  kept  upon  the  inclined  plane.  As 
the  windlass  goes  round,  the  head  .of  the  lifters;  each  in 
their  turn  coming  against  the  cable,  always  receiving  it 
as  it  winds  on,  must  force  the  cable  on,  and,  by  working 
in  the  inclined  plane,  always  keep  it  in  a  position  to  let 
ID  the  succeeding  turn  thereof;  so  that  no  fleeting  over 
n  necessary,  and  consequently  no  d^lay  in  weighing  aUf-* 
chor,  or  delay  when  the  windlass  is  used  for  other  pur* 
poses. 

As  to  my  farther  improvement,  which  applies  to  the 
holding  on,,or  hauling  oflF,  the  messenger  or  rope  goiiig 
round  the  capstan,  or  round  the  windlass,  I  describe  bb^ 
fellows:  I  make  a  solid  wheel  with  cog-work,  called  a 
trundle,  (see  drawing  annexed.  Fig.  4,  letter  A  2,)  and  a 
spindle  fixed  through  the  centre  of  it,  secured  on  the 
deck  above  and  below  B  2,  B  3,  forming  an  axis  for  it  to 
work  on. 

The  socket  holding  the  axis  of  the  trundle  I  make  in 
the  form  of  a  groove,  in  order  to  adjust  the  distance  of 
the  trundle  from  the  whelps  of  the  capstan,  otherwise  the 
spiudle  being  confined  at  a  certain  distance  fcpm  the 
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ctptUy.  it  would  only  uswer  for  one  size  rop6 ;  but, 
by  means  of  \fae  grooTe,  the  dbtapce  of  the  trundle  from 
the  whelfM  may  b^  adjusted  so  as  to  answer  for  ai^y  size 
rope  which  will  be  nipped  by  the  aid  of  a  screw  or  lever 
prefsing  the  trundle  towards  the  capstan.  This  trundle 
is  to  tarn  on  its  axis  by  the  miction  of  the  capstaui  by 
maans  of  the  cog<»worky  acting  with  other  cog*wark> 
fixed  upon  the  body .  of  the  capstan  under  the  drum- 
head ;  and  these  cog-works  (laying  one  into  the  other 
einy  the  trundle  round  on  its  axis  ;  and  the  socket  or 
groove  at  the  upper  end  of  the  spindle  being  made  to 
fcrte^the  spindle  towards  the  capstan  by  the  screw  or 
lever^  you  bring  the  trundle  to  the  capstan,  accord- 
ing to  the  degree  of  pressure  jiecessary  upon  the  rope 
rmind  the  capstan  to  assist  the  holding  on^  or  prevent 
its  rendering. 

In.  order  to  apply  this  last  improvement,  the  body  of 
Hie^mpstaii  must  be  made  solid,  without  any  cavity  be- 
tween th#  whelps,  otherwise  the  rope  to  come  in  cootact 
with  Ib^  trundle  would  not  receive  the  pressure  of  it. 
The  cog^work  should  be  made  of  iron,  or  other  metal 
er  materials  sufficiently  strong  for  the  purpose.  The 
diameter  of  the  trundle  must  be  governed  by  the  dia* 
meter  of  die  drum«-head  and  pauUwfaeel. 
,  This  last  description  is  for  the  double  capstan,  when 
the  power  is  applied  to  the  upper  body,  and  the  rope 
winds  on  upon  the  lower  body..  But  when  it  is  applied 
to  a  capstan  where  the  rope  is  brought  to  the  same  body 
where  the  powpr  is^  or  where  the  men  heave  at,  tbea 
the  upper  end  of  the  spindle  of  the  tr^indle  most  be  se* 
cured  in  a  frame  coming  from  the  deck  belo^,  of  A  ' 
height  to  admit  the  bars  or  lever  to  pass  freely  over  it. 

In  witness  whereof^  &c. 
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Spm&caiion  o)  the  Patent  granted  to  AfiRAHAif  Ogisr 
Stansbcry,  of  the  City  of  New  Fori,  in  the  United 
States;  for  Loe^s  and  Keys  upon  an  improved  Cm^ 
struction.    Daud  May  18,  U05« 

With  a  Plate. 
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all  tQ^  whom  these  presents  shall  comey  &c. 
Now  KNOW  YE,  that  in  compliance  with  the  said  proviso^ 
I  the  said  Abraham  Ogier  Staosbury  do  hereby  declare, 
that  my  said  invention  is  described  and  ascertained  by 
the  annexed  drawings  and  description  thereof. 
In  witness  whereof,  &c. 

Before  I  proceed  to  describe  niy  invention,  it  may  be 
proper/  by  way  of  introduction,  to  say  something  of  the 
nature  of  locks  generally,  and  point  out  wherein  their 
excellence  consists  as  applied  to  the  security  of  property* 
Locks  are  the  guardians  of  our  mo^  valuable  treasures, 
the  silent  protectors  of  property,  to  whose  fidelity  we 
entrust  not  only  our  fortune  but  our  lives ;  hence  it  is  of 
importance  to  adopt  such  a  construction  as  will  admit  of 
any  required  multiplication  of  numbers  for  the  publie 
use,  without  the  necessity  of  making  two  alike:  this  is 
one  point  of  consequence.  The  next  to  be  considered  it 
strength,  to  render  the  lock  secure  from  vicrfence;  ia  or« 
der  to  this,  the  bolt  should  be  large  in  proportion  to  the 
size  of  the  lock,  and  the  parts  used  to  retain  the  bolt 
likewise  require  to  be  compact  and  firiti,  that  they  may 
not  be  liable  to  derangement  A  third  qualification  of 
importance  is,  the  security  from  picking :  this  is  obtained 
by  preventing  the  access  of  any  thing  to  release  the  bolt 
except  its  proper  key.  For  this  end,  the  best  construa- 
tion  is  that  which  opposes  the  greatest  difficulty  to  the 
itaking  of  a  fiilse  key,  for  it  is  of  little  consequence  what 
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variety  of  keys  the  plan  admits  of,  if  a  false  one  may  be 
iHade  from  an  inspection  of  theT  lock  itself.  A  farther 
ol]ject  of  consequence  is,  the  avoiding  of  friction  as  much 
as  possiMe,  that  the  bolt  may  move  with  £aciUtyy  an,d 
this  works  may  not  be  injured  from  use.  That  part  of 
door-locks  called  the  catch,  or  catch^bolt,  which  is 
thrown  out  by  a  spring  to  hold  the  door  shut,  b^ag  in 
constant  use,  requires  more  particularly  to  move  with 
ease,  «nd  to  be  so  constructed  as  not  to  be  liable  to  get 

« 

out  of  order,  which  in  jthe  kind  generally  used  is  very 
often  the  case.  In  my  invention,  security,  simplicity, 
and  strength,  have  been  my  principal  aim,  |ls  they  ap- 
pear to  comprize  all  that  is  valuable  in  a  lock.  Tb'e 
principle  of. strength,  is  that  of  pinning  or  nailing  two 
pieces  or  plates  of  metal  together  while  their  surfaces  are 
held  in  contact,  for  it  is  well  kriown^  that  if  even  two 
boards  be  fastened  together  with  a'  single  slight  nail 
driven  through  them,  it  will  require  an  immense  force  to 
separate  them  by  sliding.  For  .security,  I  make  these 
nails  or  pins  of  such  infinite  variety,  from  their  position 
and  number,  as  to  admit  of  any  required  number  of  locks 
without  having  two  alike.  In  addition  to  this,  I  multiply 
the  varieties  of  position  and  number  by  every  change  in 
the  thickness  of  the  moveable  plate;  and^  as  a  iarther 
source  of  variety,  the  pins  may  be  cut  into  unequal  parts, 
by  which  means  they  will  require  to  be  pressed  to  dif- 
ferent depths  from  the  point  of  bisection,  in  order  to  re* 
lease  the  moveable  plate.  A  similar  variety  is  produced 
by  having  grooves  in  the  moveable  plate,  and  correspond- 
ing raised  parts  on  the  fixed  plate,  so  that  the  extent  of 
changes  afforded  by  a  combination  of  these  varieties  be- 
comes  absolutely  incalculable.  In  order  effectually  to 
prevent  the  opening  of  the  lock  by  any  thing  but  its  own 
key,  the  nails  or  pins  may  be  placed  oat  of  sight,  and 
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f  aarded  from  access  by  the  projecting  stud  of  the  lock 
oil  which  the  key.  turns ;  and  as  a  security  against  the 
taking  of  an  impression  of  the  pins  or  nails  by  the  inser- 
tion of  a  soft  substance  or  blank  key,  &c.  I  make  a  num- 
ber of  marks  on  the  surface  of  the  moveable  plate,  ex- 
actly similar  to  those  caused  by  the  ends  of  the  pins  en- 
teriog  through  it.  These  pins  admit  likewise  of  being 
made  of  various  sizes  or  diameters^  so  that  some  of  them 
piay  be  extremely  ^mal],  and  by  this  means  render  it 
nearly  impossible  to  make  a  false  key  even  from  the 
nicest. inspection  of  the  real  one.  Thus  the  difficulty  of 
ascertaining  the  number  and  position  of  the  nails  is  alone 
sufficiently  great  without  resorting  to  any  variation  of 
their  relative  lengths,  and  the  accuracy  required  to  make 
a  key,  whose  points  shall  strike  on  all  the  pins  or  nails  at 
once  the  precise  line  of  division  between  the  surfaces  df 

the  two   plates  in   perfect  contact  with  each  other,  is 
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greater  than  can  be  readily-conceived,  and  can  only  be 
effected  by  taking  the  lock  to  pieces  and  making  the 
moveable  plate  itself  the  gauge  for  the  points  on  the 
key.  The  _pins  or  nails  entering  through  the  fixed  plate 
are. thrown  by  springs  into  the  moveable  plate^  and  the 
business  of  the  key  is  to  push  them  back  by  correspond- 
ing points  fixed  in  it,  so  as  to  release  and  turn  the  move- 
able plate  without  entering  the  fix^d  plate;  for  were  this 
the  case,  these  points  on  the  key.  would  act  as  nails  from 
the  moveable  into  the  fixed  plate^.and  effectually  pre- 
vent the  release  of  the  bolt.  The.bolt  may  be  made  ei- 
ther separate  from,iii|£  moveable  plate,  and  so  moved  by  a 
tooth  or  teeth,  or  the  plate  itself  may  constitute  the  bolt 
or  fastening.  •  These  methods  are  .applicable  to  locks  of 
every  description,  sls  padlocks,  door-locks,  chest  and  desk 
locks,  &c.  &c.  as  will' appear  more  fully  frgm  the  draw- 
iAgs  given.     Any. required  number  of  bolts  may  also  be 
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tfarown  in  different  directions  at  the  tame  time  hy  metni 
of  their  connection  with  the  moving  plate ;  or  the  plate 
itself  may  be  made  of  snch  a  form  (as  square,  triangnlari 
octagonal,  &c.)  as  to  throw  out  points  in  every  direction 
wh^n  turned  by  the  key ;  it  is  applicable  to  bars  thrown 
across  doors  into  staples,  &c.  and  likewise  to  window 
fastenings.     In  door^locks,  where  a  catch  or  latch  is  re* 
quired,  and  which  in  the  ordinary  construction  is  re- 
leased  by  turning  a  knob  or  handle,  I  make  this  knob  of 
handle  to  be  pressed  directly  forward  on  one  side,  and 
pulled  directly   back  on  the  other,  -  according  to  the 
motion  of  the  door,  in  order  to  open.     This  is  effected 
by  means  of  a  chain  or  flexible  substance  turning,  and 
which,  being  pushed  or  drawn,  draws  back  the  catch, 
or  releases  the  latch,  and  opens  the  door  by  the  same 
motion.    This  pusher  may  either  have  a  projecting  piece 
acting  upon  the  latch  or  catch-bolt  as  a  wedge  or  in* 
dined  plane,  or  it  may  draw  by  means  of  a  chain  or  flez« 
ible  substance  turning  over  a  roller,  or  the  action  may 
be  communicated  ,by  means  of  a  crank  or  a  wheel,  as 
shewn  in  the  drawings*   A  spiral  or  worm-spring  is  used  to 
throw  the  lalch  or  catch-bolt ;  but  as  tbb  acts  in  a  con* 
tru*y  direction  to  the  motion  of  the  pusher,  a  second 
spriug  may  be  added,  to  take  upon  the  push^  and  re- 
turn it ;  this  may  be  placed  either  inside  of  the  lock  or 
within  a  hollow  handle  fastened  to  the  door,  through 
which '  handle  the  pusher  moves.    Thus  by  drawing  the 
handle  with  the  fingers  so  as  to  hold  the  door  while  the 
thumb  presses  the  pusher,  the  catch  or  latch  is  released 
silently ;  on  the  opposite  side  it  is  only  necessary  to  press 
the  door  with  the  thumb,  while  the  pusher  is  drawn  back 
by  the  fingers,  to  produce  the  same  effect ;  but  in  ordi^ 
nary  cases  a  simple  pressure  of  the  pusher,  without  the 
assistance  of  the  handle,  as  just  mentioned,  is  sufikieut 
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to  eot0r  the  room.  Instead  of  the  small  bolt  generally 
used  to  fasten  the  door  from  within,  I  make  the  catch** 
bolt  answer  the  purpose  by  sloping  the  action  ofnhe 
pusher  with  a  button  placed  within  the  lock,  and  turning 
iXHMid  the  pusher.  This  button  is  connected  to  a  plat^ 
or  rim,  likewise  turning  round  the  pusher  in  the  room, 
and,  as  the  rim  is  moved,  it  turns  a  projecting  part  into 
a  notch  in  the  pusher,  or  under  a  pin  from  it  The  catch- 
bolt  likewise' is  made  to  increase  the  .strength  of  the  fas- 
tening, by  causing  the  key-bolt,  usually  employed  alone 
as  a  security,  to  stop  the  return  of  the  catch,  which  is 
thus  incapable  of  being  released  until  the  other  bolt  be 
unlocked,  thus  the  two  together  constitute  one  large 
strong  fastening. 

In  order  to  remove  the  inconvenience  of  a  projecting- 
hox,  which  is  commonly  made  to  receive  the  bolt  and 
catch  of  locks  placed  on  a  door,  and  not  mortised  into  it, 
I  make  the  bolts  with  an  elbow  or  bend,  so  as  to  shoot 
into  the  door*post  from  the  middle  of  the  door  in  the 
same  manner  as  the  bolt  of  a  mortise  lock.  This  mode 
is  tilso  applicable  to  drawer,  desk,  and  other  locks,  where 
it  may  be  used  for  greater  security  of  fastening  by  cans* 
ing  the  bolt  to  take  farther  in;  or  the  bolts  niay  be 
snade  straight,  and  let  into  the  door,  which  will  be 
equally  as  neat,  and  stronger  than  a  mortise-lock. 

Having  thus  given  a  summary  view  of  the  nature  of 
my  improvement,  I  proceed  to  explain  the  drawings. 

Fig.  1,  (Plate  XII.)  section  of  the  moveable  and  fixed 
plates,  a  the  moveiable,  b  the  fixed  plate  ;  s  the  stud  or^ 
centre  connecting  the  plates  above  and  below;  c  a  pin 
pr  nail,  in  the  position  in  which  it  will  be  wb|^n  pressed 
down  by  the  key ;  d  a  pin  or  nail  thrown  through  both 
places  by  the  spring  e ;  ff^^  back  of  the  lock,  which 
amat  be  so  near  the  plate  6  as  to  prevail  the  pins 
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from  being  pushed  out  of  it  by  any  attempts  to  pick  the 
lock. 

Fig.  2y  section  shewing  the  moveable  plate  grooved, 
and  the  fixed  plate  with  corresponding  raised  parts,  the 
pin^  pressed  to  the  surfaee  of  the  plate  h^  and  the  pins 
s  and  "z  rising  to  the  surface  of  plate  d;  ss  the  stad 
which  answers  to  conduct  the  key;  K  the  key,  having 
points  of  the  proper  length  to  press  the  pins  or  iiails  to 
the  surface  of  plate  b. 

Fig.  3,  section  shewing  the  pins  bisected  and  passiitg 
through  the  fixed  plate  bj  nearly  td  the  surface  or  top  of 
moveable  pkite  a,  the  holes  on  the  face  being  smaller 
than  the  pins,  in  order  to  prevent  the  upper  pieces  from 
coming  out  of  place.  These  pins  may  be  made  with  a 
shoulder,  as  c,  or  without,  as  d.  These  pins  or  nails  are 
cut  into  unequal  lengths,  and  that  next  the  stud  is  shewn 
divided  at  the  line  of  separation  betweetr  the  two  plates, 
and  consequently  requires  no  pressure  of  the  key,  which 
therefore  has  no  corresponding  point;  this  is  also  the 
case  in  Fig.  2.  By  this  mode  of  bisection,  a  lock  of  the 
most  difficult  description,  having  an3r  number  of  pins, 
may  be  made  without  requiring  any  increase  of  the  size 
or  complexity  of  the  key,  as  will  appear  from  Fig.  4, 
where  the  key  has  but  two  points,  and  the  lock  has  sis 
nails  or  pins,  four  of  which  are  bisected  on  a  line  with 
the  surface  of  bottom  or  fixed  plate  b^  and  require  no 
pressure. 

Fig.  4,  section  of  a  lock  to  open  on  both  sides;  in 
which  case  the  moveable  plate  a  a,  instead  of  turning  on 
a  studj  is  held  at  the  edge  of  locks  g  gy  the  key  passiDjg 
through  both  plates  at  the  opening  or  key-hole  h  h  h.  The 
key  has  points  at  o  to  press  as  before  described,  and  si- 
milar points  at'  ir,  which,  being  drawn  upon  the  points  of 
tl^e  nails;  release  and  turn  the  plate  a  a.    Another  way  sf 
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locking  on  both  sides,  is  to  place  two  locks  reveite  to 
each  other,  eith^sr  separate  or  made  under  one  cover: 
this  can  require  no  explanation. 

Fig.  5,  A,  front-view  of  moveable  plate  «,  used  as  a 
bolt,  and  turned  out  at  i  i  to  lock,  when  the  pins  be- 
neath rise  into  their  holes  at  c,  and  hold  it  fast,  s  stud; 
wherever  the  key-bole  is  represented  by  dotted  lines  it  is 
intended  to  shew  its  position^  not  on  the  moveable  plate, 
but  in  the  face  or  covering  of  the  lock.  B  the  same 
plate,  with  the  bolt-part  b  b  turned  back  to  unlock,  when 
the  holes  will  be  at  c;  and  the  points  of  the  pins  or  nails 
remaining  at  i,  under  the  plate  a,  may  be  admittod  to 
rise  into  it  by  corresponding  holes  being  made  to  receive 
them :  in  which  case  the  bolt  or  moveable  plate  isvheld 
fast  unlocked,  and  will  require  the  action  of  the  key  to 
lock  in  the  same  manner  as  to  unlock  it. 

Fig.  6,  front-view  of  moveable  plate  a,  used  as  a  pi- 
nion to  turn  bolt  b,  c  c,  pins  on  each  side  of  the  stud  or 
centre ;  K,  the  key  to  answer  to  xhem. 

Fig.  7,  A,  the  moveable  plate,  to  answer  as  a  padlock^ 
without  any  separate  piece  or  hasp,  as  is  usually  re- 
quired.    B  the  same  unlocked. 

Fig.  8,  the  same  plan,  rendered  more  secure  by  ex-* 
posing  less  of  the  arm  a  of  moveable  plate^  which  may 
be  either  a  part  of  the  pl^te  itself^  or  a  piece  attached  to 
it;  the  part  B  shews  the  surface  of  the. fixed  plate* 

Fig.  9,  the  nxdveable  plate,  represented  as  a  bolt  fof 
desk  or  chest  locks. 

Fig.  10,  the  moveable  plate,  shewn  as  a  padlock,  ba« 
Ying  three  different  rows  of  botes,  into  eaeh  of  which 
different  pins  beneath  are  placed  to  take  as  the  moveable 
plate  or  bolt  is  turned  round.  These  hole^are.so  situ- 
ated,  that  only  one  row  can  be.  fiskstened  at  a  time,  by 
^doiitting  the  pins;  all  the  others  r^namiiing  belaud  or 

LI  2  beneath 


tt^  fi^eM  for  Locks  and  Ke^ 

beQ^tb  the  moveable  plMe,  as  shewn  more  clearly  at  Ay 
wb^re  the  holes  in  the  moveable  plate  are  represented  bj 
BOiall  rings,  and  the  pins  beneath  by  dots.  «  tbe  stud  of 
cefntre  on  which  the  plate  moves.  These  pins  being  oi« 
Dected,  as  shewn  in  Fig^  3,  and  each  being  different  from 
the  others,  it'will  require  as  many  keys  to  release  ikt^ 
}(iioyp9h\e  plate  as  there  are  rows  of  holes.  Thus  the  ley 
porresponding  with  the  holes  <^n  the  line  s  a,  can  only 
torn  the  plate  till  the  springs  throw  the  pins  into  th^ 
holes  on  the  luie  s  b,  which  is  then  fixed,  and  requires 
linoiher  key  to  turn  till  the  points  belbw  enter  the  hdei 
at  ic;  a  third  key  is  then  necessary,  in  order  t^  release 
the  bolt  B. 

Fig.  1 1,  shews  the  manner  of  drawing  back  a  bolt  by 
means  of  a  crs^nk  or  bending  lever  applied  to  the  pasber; 
fi  by  pusher,  c  c,  crank  turning  on  the  pin  d.  s  die 
catchrspring.     k,  the  catch  or  bolt.   . 

Fig.  12,  view  of  a  latch  raised  by  a  wedge  from  the 
pusher,  a,  pusher.^  by  wedge,  r,  roller  placed  in  the 
}atch  to  diminish  friction,  but  which  i«  not  absolutely 
necessary,     dy  spring. 

Fig.  13,  pusher,  with  a  roller  inserted  to  answer  in 
place  of  the  wedge. 

Fig.  14  shews  the  mode  of  drawing  back  the  catch  by 
p  chain  or  string  over  a  roller,  &c. 

Fig.  15,  lock  of  a  common  form,  altered  for  the  re- 
eeption  of  pusher,  by  having  a  roller  fixed  on  the  arm  tf, 
find  an  opening  ipade  in  the  plate  at  b,  to  permit  the  de- 
9cent  of  the  wedge:  a  second  roller  is  shewn  at  c,  to 
piippori  th^  arm  a,  and  diminish  the  friction  of  catch- 
Mt/. 

Fig.  16,  form  of  ^  catch-boU  or  frame,  &9  shewn  id 
Fig.  19,  to  admit  the  key  to  release  the  boh.  a  A,  the 
piisiier.    Cjt  the  hallow  handle,  to  repeiv^  a  spring,  at 
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shewn  in  Fig.  id.  e^  wedge  (or  roller,  as  Fig.  13).  g^ 
toiler,  to  answer  as  e^  Fig.  15.  .h^  a  eircolar  rkn  cnr  but* 
ton  turning  ihrottgh  a  bole  in  the  lock  with  a  piece  at- 
tached to  it  to  stop  the  descent  of  pusher. 

Fig.  17|  view  of  the  button  as  it  appears  out  of  the 
lock.  A,  the  raised  part,  which  passes  the  lock,  making 
a  shoulder  below  on  g^  which  laoves  in  the  rooBi»  and 
has  a  small  piny  to  turn  the  stopper  ^,  under  the  pin  d^ 
in  the  pusher  by  the  motion  of  the  button.  B,  slit  to 
permit  the  pin  d  to  pass  when  the  catch  is  used,  r,  slit 
to  let  the  end  or  bottom  part  of  the  wedge  i  enter  in  de- 
scending  to  release  the  catch  e  stopper.  A,  notch  in  the 
raised  part  of  button  within  the  lock  to  limit  its  motioa 
by  a  check  pin,  against  which  it  stops. 

Fig.  18,  a&,  pusher  passing  through  hoUow  handler^ 
the  part  p  of  the  pusher  being  made  with  a  shoulder  to 
take  upon  the  spring  within  the  handle^  ^hile  a  plate/* 
with  the  size  of  the  pusher  retains  the  spring,  by  being 
screwed  together  with  the  handle  at  d  to  the  door.  Tb^ 
part  ap  of  pusher  takes  off  at  p  to  admit  plate/I 

Fig.  19^  .view  of  a  lock^  with  the  catch-frame  moving, 
through  a  similar  frame  of  the  key-bolt.  The  key  enters 
through  this  frame  as  shewn  in  Fig.  16,  and  turns  the 
moveable  plate  m^  which  having  teeth  taking  upon  the 
pins  through  the  key-bplt  or  frame  at  a,  turns  it,  as  in 
Fig.  20.  b  b,  frame  supporting  fixed  plate  on  which  the 
moveable  plate  m  turns,  and  under  which  the  springs  to 
the  pins  or  nails  are  fixed,  ss,  screws  to  fasten  the  lock 
to  the  door  when  the  works  are  let  into  it^  so  as  to  make 
the  b^ck  of  the  lock  wxyMeveu,  with  the  door. 
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Additional  Experiments  and  Remarks  an  an  artificial  Sub- 
stance^  which  possesses  the  principal  characteristic  Fro'^ 
perties  of  Tannin. 

£y  Charles  Hatchett,  Esg.  F.  R.  S. 

FroAt  the  Philosophical  TramsactIoks  of  the 

;    Royal  Society. 

§    I. 

When  I  had  ascertained  that  carbonaceous  sub<^ 
stances,  whether  vegetable,  animal,  or  mineral,  were 
capable  of  being  converted  into  a  product,  which,  by  its 
effects  on  earthy  ahd.metallic  solutions,  on  dissolved  ge- 
latine, and  on  skin,  resembled  the  natural  vegetable 
principle  called  tannin,  I  was  at  first  inclined  to  give  it 
the  name  of  artificial  or  factitious  tannin  ;  but  someemi* 
hent  chennsts  of  this  country,  for  whosd  opinions  I  hav6 
the  highest  respect,  considered  this  name  as  objection* 
able ;  for  although  the  artificial  substance  resembles  tan- 
nin in  the  particulars  above  istated,  yet  in  one  character 
there  appears  to  be  a  very  considerable  difference^,  name- 
ly, the  effect  of  nitric  acid ;  for  by  thjs  the  artificial  sub- 
stance is  produced,  whilst  the  varieties  of  natural  tannin 
are  destroyed.  ^  Such  an  objection,  sanctioned  by  such 
authority,  induced  me  to  alter  the  title  of  my  paper,  and 
to  expunge  the  word  tannin  wherever  it  had  been  applied 
to  the  artificial  product. 

In  order  to  satisfy  myself  more  fully  on  this  point,  Ihave, 
since  the  communication  of  my  'former  paper,  made  a 
few  experiments  on  the  comparative  effects  pioduced  by 
nitric  acid  on  those  substances  which  cpntain  the  most 
.notable  quantities  of  tanuin,  and  of  these  I  shall  now  giv^ 
a  succinct  account,  and  shall  also  cursorily  notice  other 
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experiments^  in  which  a  tanning  substance  has  been  pro- 
duced, under  circumstances  difFerent,  in  some  measur^^, 
from  those  which  have,  been  already  described. 

§  II. 

Although  I  cannot  as  yet  assert,  that  the  artificial  tan- 
ning  produdt  is  absolutely  indestructible  when  repeatedly 
distilled  with  different  portions  of  nitric  acid,  yet  the  fol- 
lowing experiments  will  prove,  that  the  destructibility  of 
it  by  this  method  must  at  least  be  a  work  of  considerable 
time  and  difficulty. 

1.  Twenty  grains  of  this  substance  were  dissolved  in 
half  an  ounce  of  strong  nitric  acid,  the  specific  gravity  ^ 
of  which  was  1.40.  The  solution  was  then  subjected  to 
distillation^  until  the  whole  of  the  acid  had  come  over  : 
after  which  it  was  poured  back  upon  the  residuum,  and 
the  distillation  was  thus  repeated  three  times. 

Care  was  taken  not  to  over-heat  the  residuum ;  and 
this,  when  examined,  did  not  appear  to  have  suffered 
alteration  in  any  of  its  properties. 

2.  Ten  grains  of  the  artificial  tanning  substance^ 
mixed  with  ten  grains  of  white  sugar,  were  dissolved  in 
half  an  ounce  of  nitric  acid,  and  the  whole  was  distilled 
to  dryness. 

The  residuum  being  then  dissolved  in  boiling  distilled 
water,  and  examined  by  solution  of  gelatine  and  other  re- 
agents, was  found  to  be  unchanged  in  every  respect. 

3.  This  resembled  the  former,  only  that  gum  arable 
was  employed  in  the  place  of  sugar.  The  result  was  the 
same.  ' 

4.  A  quantity  of  dissolved  isinglass  was  precipitated  by 
a  solution  of  the  artificial  tanning  substance,  and  thepre- 
eipitate  having  been  well  washed  with  hot  distilled  water, 
waa  afterwafds  gradually  dried.  It  was  then  digested  in 
.  '  ^  strong 
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strong  nitric  acid^  which  after  fionre  time  acted  powef ^ 
fully  upon  it;  much  nitrous  gas  evolved,  and  a  darti 
1)rown  solution  was  foroied.  This  was  evaporated  to 
dryness  ;  and  after  having  been  completely  dissolved  in 
boiling  distilled  water,  was  examined  by  nitrate  of  lime, 
acetite  of  lead,  muriate  of  tin,  and  solution  of  isinglass, 
all  of  which  formed  copious  precipitates,-  similar  in 
every  res][)ect  to  those  produced  by  the  artificial  tanning 
substance,  which  had  not  been  subjected  to  the  above-de^ 
scribed  procegs. 

'5.  A  portion  of  the  precipitate,  formed  by  isinglass 
and  the  tanning  substance  was  dissolved  in  pure  muriatic 
acid,  and  was  afterwards  evaporated  to  dryness.  Boiling 
distilled  water  dissolved  only  a  small  part^  and  the  solu- 
tion, which  was  of  a  dark  beer  colour,  did  not  precifH- 
tate  gelatine,  although  it  acted  upon  muriate  of  tin,  and 
sulphate  of  iron  ;  for  with  the  former  it  produc^ed  an  ash* 
coloured  precipitate^  and  with  the  latter-  a  slight  deposit 
of  a  reddish-brown  colour^ 

6.  As  so  small  a  part  of  the  precipitated  isinglass  bad 
been  thi^s  rendered  soluble  in  boiling  water,  the  reaideum 
was  treated  with  nitric  acid,  as  iji  experiment  4,  after 
which,  being  evaporated  to  dryness,  it  was  found  to  be 
completely  soluble  in  water,  and  precipitated  gelatine  as 

-  copiously  as  at  first.  - 

7.  I  dissolved  twenty  grains  of  ^e  pure  tanning  sub- 
stance in  about  half  an  ounce  of  muriatic  acid ;  but,  after 
distillatiou  to  dryness,  the  residuum  in  every  respect  ap« 
peared  to  be  unchanged. 

In  addition  to  the  above  experiments  may  be  added^ 
that  the  solutions  of  the  artificial  tanning  subatan^e  se^n 
to  be  completely  imputrescible,  neither  do  they'fnrer 
become  mouldy  like  the  iufusiona  of  gaUs,  auauicby 
eaiechu,  &c. 
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Having  thus  ascertiuned  the  very  unchangeable  naturcr 
of  this  substance,  I  made  the  following  comparatiTe  ex- 
periments on  gails,  sumach,  Pegu  cutch,  kascutti^  com- 
mon cutcb,  and  oak  bark. 

8.  Twenty  grains  of  powdefed  galls  were  dissolved  in* 
half  an  ounce  of  the  strong  nitric  acid ;  the  solution  was^^ 
then  evaporated  to  dryness,  and  the  residuum  dissolved 
in  boiling  w&ter.  This  did  not  produce  the  smallest  effect 
on  dissolved  gelatine. 

9.  A  strong  infusion  of  galls  evaporated  to  tlryness, 
and  treated  as  above«  was  totally  deprived  of  ihe  tanning 
property. 

10.  Isinglass  precipitated  by  the  infusion  of  galls,  was* 
dissolved  in  nitric  acid,  and  examined  as  in  experiment  4, 
but  no  trace  of  tannin  could  be  discovered: 

11.  Twenty  grains  of  sumach  were  dissolved  in  half 
an  ounce t>f  the  strong  nitric  acid,  and  treated  as  in  ex« 
periment  8,  after  which  it  appeared  that  the  tannin  was 
destroyed. 

12.  Twenty  grains  of  Pegu  cutch  (which  cbntains  a 
considerable  quantity  of  mucilage)  were  subjected  to  a 
similar  process,  by  which  much  oxalic  acid  was  obtainei)^ 
but  every  vestige  of  tannin  was  obliterated. 

13.  Twenty  grains  of  the  catechu  called  Kascutti  af« 
forded  results  similar  to  the  above. 

14.  Twenty  grains  of  the  common  cutch  or  catechu 
being  dissolved  in  nitric  acid,  evaporated  to  dryness, 
dissolved  in  water,  and  examined  by  solution  of  isinglass, 
rendered  the  latter  turbid,  a  tenacious  film  was  deposited, 
which  was  insoluble  in  boiling  water,  and  was  evidently 
composed  of  gelatine  and  tannin. 

1 5.  Twenty  grains  of  prepared  oak  bark,  by  the  like 
treatment,^  afforded  a  solution  in  water,  which  siili  acted 
in   some  measure  upoi>  gelatine,  as  it  caused  a  solution' 
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of  isinglass  to  become  slightly  turbid,  and  a  film  cemr^ 
pletely  insoluble  in  boiling  water  was,  as  in  experiment 
14,  deposited  on  the  sides  and  bottom  of  the  vessel. 

16.  Infusio^ns  were  prepared  a&  nearly  as  possible  of 
equal  strength  from  galls,  sumach,  shavings  of  oak*wood, 
oak -bark,  and  the  artificial  tanning  substance  ^  half  eof 
ounce  in  measure  of  each  was  then  putantaseparat€t 
glasses,  and  one  drachm  in^  measure  of  the  strong  nitric 
acid  was  added. 

.  The  different  infusions  were  then  examined  by  solution 
of  isinglass^  and  I  found  that  those  of  galls^  sumach,  and 
oak-wood,  were  not  rendered  turbid,  whilst  the  contrary 
happened  to  the  infusions  of  oak-bark,  and  of  the  arti- 
ficial substance;  (or  these  continued  to  precipitate  gela* 
title  until  four  drachms,  or  half  an  ounce  of  the  nitric  acid 
bad  been  added  to  each  half  ounce  of  the  infusion. 

When  the  results  of  these  experiments  are  compared,, 
they  seem  to,  establish,  that  although  the  artificial  pro- 
duct is.by  much  the  most  indestructible  of  all  the  tanning 
substances,  yet  there  is  some  difference  in  this  respect 
even  between  the  varieties  of-  natural  tannin ;.  and  that 
common  catechu,  and  the  tannin  of  oak^bark,  resist  the 
effects  of  nitric  acid  much  longer  than  galls,  sumach^ 

^  kascutti,  and  Pegu  cutch.  The  last,. as  I  have  observed, 
is  replete  with  mucilage,  and  by  nitric  acid  yields  a  large 
quantity  of  oxalic  acid ;  it  also  appears  to  be  the  most 
destructible  of  all  the  varieties  of  <^^techu,  and  on  this 
account  I  attempted,  although  without  success^  to  pro« 
mote  the  destruction  of  the  properties  of  the  artificial 
substance^  by  adding  gum  arable  in  one  case,  and  sOgar 
in  another, 'to  different  portions,  previous  to  exposing 

^  it  to  the  action  of  the  nitric  acid.  ^I  am,  however,  con- 
vinced, that  the  presence  of  gum  or  mucilage  in  natural 
substances    which  contain  tannin,    renders   this   more 

speedily 


t  V 


possessing  the  FroperUes  of  Tannin  S€t 

^speedily  destructive  of  nitric  acid ;  and  I  shall  soon  Have 
occasion  to  notice  sonie  experiments  wincb  tend  td  prori!^ 
that  the  presence  of  gum  or  mncilage  in  certain  boidies^ 
'also  prevents  or  impedes  more  or  les9,tbe  forniation  of 
the  artificial  tunning  substance.  The  cause  of  this  dif* 
ference  I  am  inclined  to  suspect  is,  that  in  those  bodies 
^e  gum  or  mucilage  is  not  simply  mixed,  but  is  prel- 
sent  in  a  state  of  chemical  combination  ;  by  which  cer« 
tain  modifications,  produced  by  the  action  of  nitric  acid 
«pon  the  elementary  principles  of  the  original  substanee^ 
(become  fafcilitated. 

§111. 

A.  When  sulphuric  acid  was  added  to  a  solution  of  the 
artificial  tanning  substance,  the  latter  became  turbid,  and 
a  copious  brown  precipitate  subsided,  which  was  soluble 
in  boiling  distilled  water,  and  then  was  capable  of  preci- 
pitatiiig  gelatine. 

B.  The  same  effect  was  produced  by  muriatic  acid;  ^ 

,*  ^  ■ 

so  that  in  these  particulars  the  artificial  tanning  substance 
was  found  to  resemble  precisely  the  tannin  of  galls,  and 
of  other  natural' substances*. 

C.  Carbonate  of  potash,  when  added  to  a  solution  of 
the  artificial  tanning  substance,  deepens  the  colour,  after 
which  the  solution  becomes  turbid,  and  deposits  a  brown 
magma. 

D.  Five  grains  of  the  dry  substance  were  dissolved  in 
half  an  ounce  of  strong  ammonia  ;  the  whole  was  then 
evaporated  to  dryness,  and,  being  dissolved  in  water, 
was  found  not  to  precipitate  gelatine  unless  a  ^mall  por* 
lion  of  muriatic  acid  was  previously  added. 

*  Mr.  Davy  on  tbe  CoostitueDt. Parts  of  AitrlDSCDt  Vegetobles, 
rh'il.TraDi.  1803,  p.ir40,  S4l.  '  "^ 
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-  B.  Aoolhac  portion  rf  the  aame .substance  «rfaich,I^d 
been  dissolved  in  ammonia  was  evaporated  in  a  loi^- 
iie4^d«matrasS)  and  was  kept  in  very  kot  sand  diiriog 
half  aa  bc^uri  at  fii^  some  ammonia gjroae,  aoda^ter-*' 
.wards  a  yellow  liquor,  whicb  bad  the  odoor  of  busaed 
;|ioro.  Tbe  x^siduuin  was  then  examined,  and  waa  fctend 
to  be  nearly  insoluble  in.  water,  to  which  it  only  commu^ 
.Mcated  a  sCgbt  yellow  tinge*  - 

1.  ¥4  It  1^  remarkable,  that  tbe  diy  artificial  tanning  sob- 
^alaooef  altbopgh  prepared.from  veg^able  matter,  slM^nkf, 
when  placed  on  a  hot  ^ron,  emit  ah  odonr  very  anabgpus 
to  burned  animal  substances,  such  as  hpm,  feathers,  kc; 
this  I  found  also  to  be  tbe  case  in  the  experiment  which 
has  been  related,  and  I  was  desirous  therefore  to  ascer- 
tain more  accurately  the  effects  of  heat  on  this  subsUnce 
when  distilled  in  close  vessels. 

I  took  some  v^ry  pure  vegetable  charcoal,  which  had 
4>een  exposed  to  a  red  heat  in  a  retort  for  more  than  an 
hour,  and  by  nitric  acid  converted  it  into  the  artificial 
tanning  substance. 

.  Twenty  grains  of  this,  rendered  as  dry  as  possible, 
.  were  piit  into  a  small  glass  retort,  to  which  a  proper  ap- 
paratus terminating  in  ajar  filled  with  quicksilver,  and 
inverted  in  a  mercurial  trough,  was  adapted.     The  re« 
tort  was  placed  in  a  small  furnace,  and  was  gradually 
..  healed  by  a  charcoal  fire  until  the  bulb  became  red  hot 
When  tbe  retort  became  warm,  and  after  tbe  expul* 
sion  of  tbe  atmospheric  air,  a  very  small  portion  of  water 
arose,  which  settled  like  dew  on^he  sides  of  the  vessels; 
tbis  was  succeeded  by  a  little  nitric  acid,  frojn  which  the 
'    tanning  substance  bad  not  been  completely  freed,  and 
^saon  after  a  yelloivish  liquor  came  over,  Which  was  in  so 
very  small  a  quantity  as  only  to  stain  the  upper  part  01 
*tbc  neck  of  the  retort :  as  nothing  more  seemed  to  bs 
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<]psodbc«d,  I  tbtn  raised  the  firc^  wheo  •ttddenjy  the  ve9- 
*id«  were  fiBed  with  a  white  clottd^  and  so  great  a  per- 
tioa  of  gas  was  almost  e»^i]sively  produced  aa  to  oveiaet 
die  jar ;.  tbis  gas^  by  its  odoor^  appeared  to  be.  aiiiiiiofiia» 
•«bicb  in  the  first  instaflce  bad  formed  the  lybite  cloudy 
.by  oombming  with  the  vapour  of , the  nitric  acid  with 
^wfaicb  the  vessels  were  previously  filled*.    Aootber  jar^ 
twaa  speedily  placed  in  \he  roomi  of  that  which  had  beeii 
'0f«tiiniedy  and  a  quantity  of  gas  was  slowly  collected  ; 
this  provied  to  be  carbonic  acid,'  excepting  a  very  sikwU 
paitf  whicb  ^as  not  taken  up  by  solutioo  of  caustic  pot- 
ash, and  which,  as  far  as  the  smaliuess  of  the  quantity 
woold  permit  to  he  determined,  appeared  to  be  nitrogen 
•gas.     There  remained  in  the  retort  a  very  bulky  coal^ 
which  weighed  eight  grains  and,  a  half;  this  by  incinete^ 
tion  yielded  one  grain  and  a  half  of  brownish  white  ashes, 
>whtch  consisted  principally  of  lime,  but  wliether  any 
^alklali  waaako  present  I  cannot  positively  assert,  as  the 
trace  which  I. thought  I  discovered  of  it  was  very  slight. 

I  shall  for  the'  present  postpone  any  remarks  upon 
idUs  expetimenr,  as  I  wish  to  proceed  in  the  account 
of  others  which  have  been  made  on  the  artificial  tanOkig 
substance. 

G.  'Fifty  grains  of  tbis  substance  were  dissolved  in  four 

•ounces  of  water,  aad  were  afterwards  precipitated  by 

dissolved  dsinglass,  eighty *one  grains  of  which  becaose 

'  thus  combined  with  forty »six  grains  of  the  tanning 'vuh- 

Stance. 

The  remaining  portion  of  the  latter  was  not  precipi* 
tated,  and  ^as  therefore  separated  by  a  filter,  and  eva^* 
porated  to  dryness.  It  then  appeared  in  the  state  of  a 
light  brittle  substance,  of  a  pale  cinnamon-brown  colour; 

*  After  the  ezperimeot  the  receirer  wai  found  to  b^  thioiy  coated 

with  a  while  laline  crust. 

and 
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and  it  is  v^ry  singular,  that  altbbogh  cbmrcbal  is  an  in* 
odorous  body,  and  although  tiie  artificial  tanning  sub^ 
atanee,  when  properly  preparad,  is  likewise  devoid  of 
amelli  (unless  a  certain  pungent  sensation  which  may  be 
perceived  upon  first  opening  a  bbtile  Containing  the  pow« 
der  after  agitation  should  be  so  termed,  bot  whteh  seeos 
rather  to  be  a  mechanical  effect,)  yet  this  substaace  po8«* 
.  sesflied  a  strong  odour  not  very  unlike  prepared  oak-bark, 
'  and  this  odour  became  much  more  perceptible  when  the 
aubstanee  was  put  into  water,  in  which  it  immediacy 
dis^c^ved.  The  sohition  was  extremely  bitter,  and  acted 
but  slightly  on  dissolved  iatogiass,  with  which  however  it 
formed  s(pme  iloccoU  :  with  sulphate  of  iron  it  produced 
a  brown  precipitate;  with  muriate  of  tin  one  which  was 
blackish-brown  ^  nitrate  of  lime  had  not  any  effect ;  bat 
.  acetite  of  lead  occasioned  a  very  copious  precipitate,  of 
a  pale  brown  colour.  This  substance  thereftHre  appeared 
to  be  a  portion  of  the  tanning  matter,  so  modified  as 
partly  to  posseiss  the  characters  of  extract^. 

Other  experiments  were  made  on  the  tanning  sub- 
stance prepared  from  various  bodies,  which  by  the  dry 
and  by  the  humid  way  had  be^n  previously  reduced  to 
the  state  of  coal;  but  these  I  shall  here  omit,. and  shall 
pass  to  the  description  of'  a  series  of  experiments,  by 
which  I  obtained  a  variety  of  the  artificial  tanning  sub- 
stance in  a  way  different  from  that  which  has  been  re- 
lated, and  with  which  I  was  unacquainted  when  my  for* 
mer  paper  was  written. 

*  When  added  to  a  lolution  of  carbooate  of  amoM^nia,  it  prodacsd 
tome  effer?escence,  but  its  peculiar  vegetable  odour  did  aot  saff«r 
any  diminutioD. 


I IV. 
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§  IV. 

I  made  several  unsuccessful  attempts  to  form  thearti*; 
ficial  substance  by  means  of  oxjmuriatic  acid,  and  ii- 
therefore  appeared  certam,  that  although  a  variety  of 
the  tanning  matter  could  be  produced  by  the  action  of 
sulphuric  atid  on  resinous  substances,  3'et  the  most  ef» 
fiective  agent  was  nitric  acid,  which  readily  foroHied  it 
when  applied  to  any  sort  of  cidal. 

But  I  nevertheless  suspected,  that*possibly,  this  sub** 
stance,  or  something  similar  to  it,  might  4>e  prodoced 
without  absolutely  converting  vegetable  bodies  into  coal; 
for  it  seemed,  as  I  have  observed  in  my  former  paper^ 
that  this  only  served  to  separate  the  carbon  in  a  gr6at^ 
measure  from  the  other  elementary  ptinciples  (excepting 
oxygen)  which  were  combined  with  it  in  the  original 
substance,  and  thus  to  expose  it  more  odmpLetely  to  the 
effects  of  the  nitric  acid,  as  well  as  to  prevent  the  forma*^ 
tion  of  the  various  acid  products^    which  are  so  con- 
stantly afforded  by  the  organized  sqb&tances  when  thua, 
treated.  At  first  I  had  some  thoughts  of  employing  toueh- 
wood  in  this  experiment,  but  not  being  able  immediately 
to  procure  any,  it  occurred  t6  me,  that  indigo  oiight 
probably  answer  the  purpose;  for  fi*om  someexp^rimentsi 
made  by  myself,  as  well  as  from  those  described  by  Berg- 
man*,  I  well  knew  that  the  proportion  of  carbon  in  this 
substance  is  very  considerable.     The  following  expert* 
ment  was  therefore  made. 

1«  On  one  hundred  grains  of  fine  indigo  whicb  had 
been  putiiitd  a  long  matrass,  one  ounce  of  nitric  acid 
diluted  with  an  equal  quantity  of  water  was  poured,  and, 
as  the  action  of  the  acid  was,  almost  immediately,  ex- 

*  Analysis  Ch«taica  Pigmenti  lodici.   Oj^scula  Berg.  tom.Y.  p*  35. 

. '  .  tremely 


tremely  violent,  another '  ounce  of  water  was  added* 
When  the  effervescence  bad  nearly  subsided,  the  vessel 
was  placed  iti  a  sand-b&th  during  several  days,  uhttl  the 
whole  of  the  liquid  was  evapprated. 

On  the  residuum,  which  was  of  a  deep  orat^e  colour,' 
three  ounces  of  boiling  dbtiUed  water  were  poured,  by 
which  a  considerable  part  was  dissolved. 

The  colour -of  the  solution  was  a  moist  beautiful  dMp 
yellow,  and  the  bitter  flavour  of  it  surj^assed  in  ibtensiiy 
that  of  at>y  substance  in  my  recollection ;  it  was  examined 
by  the  following  re-agents. 

Sulphate  of  iron  produced  a  slight  pale  yellow  precis 
pitate*' 

Nitrate  of  lime  only  rendered  it  a  little  turbid ;  after 
which  a  sma\l  portion  of  white  powder  subsided,  whieb 
had  the  characters  of  oxalate  of  lime. 

Muriate  of  tin  produced  a  copious  white  precipitate^ 
which  afterwards  changed  to  a  yellowish<»brown» 

Acetite  of  lead  formed  a  very  .beautiful  deep  lemon- 
coloured  precipitate,  which*  possibly  may  prove  useful 
sis  a  pigmeift 

Ammonia  rendered  the  colour  much  deeper;  after 
which  the  liquor  became  turbid,  and  a  large  quantity  ^ 
fine  yellow  apiculaied  crystals  were  deposited,  which 
being  dissolved  in  water,  did  not  precipitate  lime  from  its 
solutions. 

The  flavour  of  these  crystals  was  very  bitter,  and  I  sud« 
pect  them  to  be  composed  of  ammonia  combined  with 
the  bitter  principle  first  noticed  by  Welther** 

Lastly,  when  dissolved  isinglass  was  added  to  the  yel« 
low  solution  of  indigo,  it  immediately  became  very  tur* 
bid,  and  a  bright  yellow  substance  was  gradually  de« 

*  Thomsott'i  Sjstem.of  Chemistry,  ad  edit.  Vol.  IV.  p.  iM6L  ' 
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fKnited,  land  eoated  the  tiiles  of  tbe  gla» jar  with  » tough 
^slic  film,  which  was  insoluble  in  boiling  water,  and 
poBsaned  jtbe characters  of  gelatine  combined  with  Wi- 
iiiog  matter. 

By  i^bk  experiment  I  dierefore  ascertained,  tb^t  a  va.- 
fiety  of  the  artificial  tanning  substance  could  be  formed 
without  previously  convertiug  the  vegeta,ble  body  into 
coal  \  and  I  have  since  discovered,  that  althQUgh  indigo 
mor^  readify  yields  this  substance  than  most  of  the  other 
vegetable  bodies,  yet,  in  fact,  very  few  of  these  caq.  be 
regarded  as' exceptions,  when  subjected  to  repeated  di*- 
gestion  and. distillation  with  nitric  acid» 

2. — A.  In  my  former  paper  I  have  stated,  that  x:om- 
mon  reskif  when  tifeated  with  nitric  acid,  yielded  a  pale 
yellow,  solution  with  water,  which  did  not  precipitate. ge- 
latine, and  that  it  was  requisite  to  develope  part  of  the 
carbon  in  the  state  of  coal  by  sulphuric  acid,  before  any 
of  the  tanning  substance  could  be  produced  ;  but  having 
again  made  some  of  these  experiments,.  I  repeated  the 
abstractioji  of  nitric  acid  several  times,  atfd  then  ob- 
served, that  the  solution  of  resin  in  water  acted  upon . 
gelatine  similar  to  the  solution  of  indigo  which  has  %eefn 

« 

described,  and  formed  a  tough  yellow  precipitate,  which 
was  insoluble  in  boiling  water. 

With  other  re-agents  the  effects  were  as  follows. 

Etulpbate  of  iron,  after  twelve  hours,  formed  a  slight 
yello^  precipitate. 

Nitrate  of  lime  did  not  produce  any  effect. 

Muriate  of  tin,  after  twelve  hours,  afforded  a. pale 
brown  precipitate. 

And  acetite  of  lead  immediately  formed  a  very  abund- 
ant precipitate  of  a  yellowish-white  colour. 

I  repeated  this  experiment  on  cooimon  resin,  and  re- 
marled,  ,tliat.  during  each  distillation  nitrous  gas  was 
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prbdlieed)  wWldt  ^hef  itrtngth  -of" the  teid  ^faicb  canwf 
over  was  iJiminishfed ;  4!ie  cause  therefore  of  %te  change 
in  tfae  properties  of  tbe  re^n  seemed  to  tae^verf^emAen^ 
and  I  was  induced  to  extend  tbe  experiments  tt^  vwri^ 
ousresinbtis  and  other  ^ribstances;  bt^  as  tbe  prodess 
Was  uniforrtily  the  ^aitife,  1  sbalPottly  fiofcfaie  tfae  prhieipai 

•effecls.    '  ■      ..:...      ..........   ^    . 

B.  Stick  lac,  wbien'  separated  from  tbe'tirigs,  and 
treated  as  above  described,  copiously  precipitated' ge-** 

latine*   » 

'  C.  Balsam  of  Peru  during- the  process  afforded  some' 
benzoic  acid,  and  gelatine  was  precipitated  b^  tbeacjue*- 
t)ds  SofutioB.  ^    ^      X       *  ^  •        :        .     • 

D.  Benzoin  also,  after  the  sublimation  of  sonfebenzdie 
acid,  yielded  a  xres'iduum,' which  with' vtaater  forttrelj}  a 
•pale  yellow  solution,  of  a  vety  bitter  flavour.  "  ^   ' 

This  solution  with  sulphatfe  of  iron  afforded  a  sHght 
pale  yellow  precipitate.  .    — 

•    With  nitratfeof  lime  not  any  effect  warproduced.-  - 

The  solution  with  muriate  of  tin  became  turbid,  and  a 
small  quantity  of  brownish- white  precipitate  subsided. 

Petite  of  lead  immediately  produced  a  copious  paie 
yellow  precipitate.  *       ... 

And  solution  of  isinglass  formed  a  dense  yellow  preci- 
pitate, which  was  insoluble  in  boiling  Water. 

'  £.  Balsam  of  Tolu,  like  baisani  of  Peru  and  Benzoin, 
afforded  some  benzoic  acid  ;  and  the  residuum  being  ilis<h 
solved  in  watec,  was  found  to  precipitate. gelatiois. 
.  F.  As'theresuluof  tiieexperii»ent«rondmgaDls.bkxKi 
were  somewhat  remarkable,  1  shall  here^ioofe  p»ruetilariy 
relate  them .  Otie  hundred  grains  of  pure  dragon's  Mood, 
reduced  to  powder,  wefre  digested  in  a  lofig  matrass  with 
one  ounce  of  strong  nitrio  acid ;  the  colour  immediately 
changed  to  deep  yellow,  much  nitrous  gas  was  evolved, 

and 


aftd  to  .ahaleoh^  offex vidseeoc^  .Qn#  ouDca.  of  waUr  mqis 
added.    Tiie  4ig«$4i9a  jH^a^ooatio^tt^  ui>^l  a  deep  yellav^ , 
dry  msis&'reimified,  iaDd,.tb«iiBatr¥S4  h4U)g,:StiUkept^ia 
the  sand--batb>  a  brilliant  feattber4ike  sublimjite  aros^^ 
which  i««»igbedratb^r  mqre  tbap  six.  grains,  jaud  bad^^e 
aspect,  odour,;aQ4  pregertieStPf. ben jspic  4pid  *.  , 

The  re^siduum  was  of  a  brown  colour,  and  with  water 
foraged  a  goldea  yciilow-coloured  so}utipn,  .which  by  ui-, 
tTjije  of  linae  wj^s  not  ^fleeted.  , 

With  sulphate  of  trou  it  afibrded  a  brownish-yellow 
pr^i^pitate. .  ^^  ,  ,. 

With  niMriate  of  tin  the  resuh  was  similar* 
.  With  acetite  of  lead  a  lemou-coloured  precipit^.  was 
produced.  .... 

.  Gpld  was  precipitated  by  it  in  the  metallic  state,  whilst 
the  glass  vessel  acquired  a  tio|[e  of  j)urple :       :     • 

And  dissolved  isinglass  produced  a  deep  yeljow  de- 
posit, which  was  insoluble  in  boiling  water. 

A  portion  of  .the  same  dragon^s  blood  was  simply  ef- 
pptfd  to  beat  in  the  i^ame  matrass,  but  not  anj  appear- 
ance of  benzoic  acid  could  be  discovered.  I  anpi  ^^f^^" 
fore  induced  to  believe,  that  in  the  first  experio^ent  it  ^as 
obtained  as  a  product,  and  not  as  an  edqct,  a  Jfact  which 
as  yet  has  not  been  suspected* 

G.  Gum  ammoniac  afforded  a.  brQwnish-jelljo,w  solu- 
tii^^  .(h^  fl^i^our.  of  whip))  waS;  verjr  bitt;er  ^nd  astrin- 
gent. .    ,  .    ..;. 


.  *  According  to  these  expeHnf^dnti,  dra^on*tf  btopd'otrgbt  tb  be  ar- 
ifaa^  witlr  beaaiDifisiid'tbe'baltmt,  li«t  as  tbe  iaiiiple§ of  tbiid^o^ 
are  not  alwaji  precisely  aioallar^it  KoaU.be  inr^per  taexaiiEy|ijp«9.vejCj( 
Af^etj..  •-  Tfxat  wbicl^  ^as^eini^lojed  in  t^y  e^gerjoy^nts  ^|is  a^orons 
maf§«  of  a  dark  red,  and  was  lent  to  me  by  Messrs.  Ailenand  Howard, 
of  Plough-court,  ia  Lombard-street.  *   '    "    '•' 

;  Nn2  'By 
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By  sulphate  of  iron  thk  sotttikm  onl  j  hecwmt  of  t 
darker  colour,  but  did  not  fonn  any  preciptlate. 

Nitrate  of  lime  rendered  it  tiirbid,  and  produced  a  slight 
precipitate. 

Muriate  of  tin  formed  a  copious  yellow  precipilate. 

Acetite  of  lead  produced  a  similar  effect :  . 

And  gelatine  yielded  a  brigbt  yellow  deposit,  which 
was  completely  insoluble  by  boiling  water. 

H*  Asafoetida  yielded  a  solution  which* also  precipi*" 
tated  gelatine  like  the  substances  above  described.' 

I.  Solutions  of  elemi,  tacamahac,  olibanum,  sandaracb^ 
copaiba,  mastich,  myrrh,  gambog^^  and  caoutchoac, 
were  next  e:tamined,  but  these,  although  they  precipi- 
tated the  metallic  solutions,  did  not  affect  gelatine*  It 
is  possible,  however,  that  they  might  have  produced  this 
effect,  had  they  been  subjected  to  a  greater  number  of 
repetitions  of  the  process. 

K.  Sarcocol,  ^  in  its  natural  state,  as  well  as  the  gum 
separated  from  it  by  water,  when  treated   with  nitric^ 
acid,  did  not  precipitate  gelatine ;  but  produced  efiSects 
on  the  metallic  solutions  sidiilar  to  the  above-ifaentiooed 
substances. 

L.  Gum  arabic  afforded  oxalic  acid,  but  not  any  of 
the  tanning  matter.  . 

M.  Tragacantb  yielded  an  abundance  of  saclactic  acid^ 
of  oxalic,  and  of  malic  acid,  but  not  the  smallest  vestige 
of  the  artificial  tanning  substance. 

N.  Manna,,  when  trestted  with  nit^c  acid  in  the  way 
above  described,  afforded  oxalic  acid»  part  of  which  wai 
suborned  in  the  qeck  of  the  vessel. 

The  residuum  with  water  formed  a  brown  solution^ 
which  yielded  a  pale  yellpw  precipitate  with  sulphate 
ofiron. 

Muriate 
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Marian  of  tin  \)rodseed  a  pale  brown  precipii»te. 
Aoetite  of-lead-foraied  one  of  a  brownisli-wbiie  hue.    • 
Lime  was  copioasiy  preeipiutted  from,  tbe.  nilrate  o^- 
lime  in  the  state  of  oxalate;  but  not  tbe  smallest  effect 
was  .produced  on  solution  of  isinglass. 

O.  Liquorice^  however^  afifeorded  a  different  result;  for. 
althougU  the  solution  after  the  process  with  nitric  acid  re*> 
sembled  in  appearance  that  wbicfa  was  yielded  by  nmnna, 
yet  the  effects  were  not  the  same. 

Sulphate  of  iron^  after  twelve  hours,  produced  a  slight 
brown  precipitate^ 
Muriate  of  tin  had  a  similar  effect* 
Acetite  of  lead  formed  a  brownish-red  deposit 
Nitrate  pf  lime  also  oc.casioned  a  brown  precipitate : 
And  solution  of  isinglass  rendered  it  very  turbid,  and 
produced  a  yetlowisb^brown  precipitate,  which  was  in-» 
soluble  in  boiling  water,    and  possessed  all  the;  ol^er 
cbaractera  of  gelatine  Qomjbined  with  the  tanning  sub- 
stance. * 

'  F;  Guaiacum,  the  properties  of  wfaieb  are  so  singular 
in  many  respects,  afforded  results  i(wben  treated, witbni-^ 
trie  acid  in  the  manner  which  has  been  described)  dif- 
ferent from  the  resins,  although  its  external  and,  general 
characters  .seem  to  indicate  that  i.t  appertaius  to  tbose 
belies. 

Nitric  acid  aeted^open  it  with  great  vehemence,  aq4 
speedily,  dissolved  it.  The  residuum  which  was  after-* 
f(ritids  obtained  was  also^/found  to  be  almost  totally  $olu4. 
ble  in  water,  and  the  solution  acted  on  the  metallic  salta 
like  those  which  have  already  been  noticed,  but  witb  ge-^ 
latioe  it  formed  only  a  very,  slight  precipitate^  which  was 
immediately  dissolved  by  boiling  water;  and  the  remain-^ 
der  of  the  solutioa  being  evaporated,    yielded  a;  very 

large 
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lie  ppwer  of  ibis  wheel  is  as  the  length  of  the  ami 
ind  magnitude  of  the  vane.  The  dimensions  of  each  may 
be  varied  according  to  the  degree  of  power  or  velodty 
required  in  the  madbinery,  or  (Purposes  to  which  the 
wheel  may  be  applied. 

This  explanation  of  the  general  plan  may  be  thought 
stifBcieBt.  A  minute  detail  of  every  part  would  betres** 
passing  on  the  province  of  the  mechanic,  and  be  uninr 
teresting  to  the  general  reader. 

Some'  of  the  properties  peculiar  to  this  contrivancne 
are :  1 .  That  it  is  equally  adapted  to  turn  an  axle  in  any 
.position,  and  in  either  element.  2.  The  facility  with 
which  it  may  be  set  to  the  wind',  have  its  power  regulated, 
-stopt,  or  made  to  turn  in  a  contrary  direction.  3.  With 
a  vertical  axle  it  will  not  require  a  building  of  any  parti- 
cular shape  or  height. 


MtntHT  on  a  Discaoisrf/  of  factitious  Poxzolana^  which  is  not 
the  Product  of  any  volcanic  Substance^  and  which  never- 
theless  possesses  aU  the  good  Sualities  of  the  Italian  Po%^ 
xolana,  without  Us  Defects.    By  M.  Dodun. 

From  the  Journal  de  Physique. 

X  HE  discovery  which  I  have  the  honour  'fo  subpnit  to 
the  attention  of  the  Institute  has  been  authentkated  at* 
ready  for  seventeen  years  past. 

The  history  of  this  discovery,  its  naturd,  its  ^use,  iti 
solidity,  its  advantages  to  the  French  Empire,  and-  its 
profitable  employment  in  public  and  private  Works^  sfadl 
-form  the  subjects  of  this  memoir. 

Use  has  long  been  made  in  Flanders,  and  the  adjaceat 
countries,  of  the  remains  of  old  volcanic  sabstances  known 
by  the  names'of  trass  and  Tmrtuuf  ashes,  M  siibstitata 

for 
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for  ibe  pozzol^na  of  Italy.   Not  long  siace  a  dittinguisiied 
s^in^ralogist,  M.  Faiijasf  bus  proved,  by  conclusive  ex- 
.  p^r^^^t^  made  by  ocder  of  the  former  government  of 
France,  (bat  aome  products  of  tbe  eruptions  of  old  vol- 
canoes in  tbe  ci-devant  Vivarais,  bave  tbe  qualities  of  tbe 
I)t^ij^9  po^^olaua,  and  ppy  be  used  as  substitutes  for  it^ 
U  is.weU  known  tjiat  M.  Bagg^,  a  Swede,  has  sue- 
ee^ded  by  his  researches,  with  tbe  aid  perhaps  of  chance, 
iQ  composing  a  cement  of  artificial  poazolana  with  a 
^  black,  b^rd,  anfl  s}aty  s^histus. 

BtiMill  in  the  year  17B7  no  one  bad  yet  supposed  tb«t 
th^  Fren^cb  territory  qoptained  an  abundance  of  no»-voI- 
caiMc  substances,  capable  of  being  substituted  with  equal 
^copoipy  ^d  advantage  iu  the  plae^  of  tbe  Italian  po<- 
^laua. 

'  Tbe  habit  of  sounding  rocks,  and  .their  consecutiise 
examination,* which  always  give  the  litbologist  the  ad« 
vantage  of  judging  of  their  nature  by  the  first  vie%  could 
not  fail,  in  a  region  so  interesliog  as  that  of  the  blaek 
mountala  in  tbe  vieiuity  of  CasteLnaudary,  to  fiic  my  at-  ' 
te0tion  upon  an  immeitse  quantity  of  tubercular  masses 
of  calciform  iron  ore,  the  beds  of  wbicb,  eight,  nine, 
and  ten  feet  in  depth,  rigorously  follow  the  direetiim  of 
.f}i|^3lit)y-iivcliiied  pjanes. 

Si^berM)  this  observaticm  bad  presented  nothing  very 

interesting.    Th^  litbologist  a^yv  in  these  tertiary  detritus 

•9B^P^y^  of  uQBf  QonglomerAt^d  indeed  with  fragments 

of  fine  angular  quartz,  which  led  him  to  suppose  tb^t 

.  tbffse.oi^^  f}ipoee4€id  from  some  hematite  Ofes  situated 

19  tbe  irieinity,  wbich  water,  t&e  ehkfagpit^the  vitality 

i^*Me  gMe,  akernatefy  €reaimff  oTtd  de^rogfing^  had  re* 

,fSP&im€i*andre^dakorated  in  its  lasi  fiptraiioius- 

..r    £0t<lb^'Tie«rvOf jsftveral  sdb^taQcies  of  fJie  sitme  uatnce, 

BMd.sA  fiolet,  brown,  and  black  colours,  diffused  over 
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dbe  sutlace  of  the  interniediate  strata,  which  perfecrctf 
reseinbled  some  compact  lavas  la  ccrfottr,  coald  ndt 
escape  hisalteotion  in  a  cbuntrjf  where  there  i»  no  ap- 
pareat  vestige  of  «Dtient  ciaters,  and  no  product  of  vol* 
eanic  eroptions.  >  » 

.  It  was,  tioweveri  evident  that  these  stmies  had  expert* 
cAced  the  action  of  five*    This  remai^k  excited  my  curi- 
osity.    I  soon  observed  sifnihr  ones,  vrfiich,  ttill  |riled 
upon  each  other,  bad  the  appearance  of 'having  been  ar* 
ranged  by  the  hand ;  and  I  soon  discovered  that  they  had 
served  as  hearths  for  the  fires  which  the  women  and  chil- 
dren  who  attend  the  cattle  zr&  in  the  habit  of  kindlitfg 
during  the  winter  season.     I  also  saw  stones  of  the  same 
kiixd  used  to  support  apd  inclose  the  earths  •  which  are 
calcined  for  the  purpose  of  employing  their  ashes  as  mi* 
Dure.    Thuii  I  obtained  a  clue  to  the  subject  of  my  in- 
quiry. ♦ 
Th|sir  resemblance  to  volcanic  ^rodtiets  suggested  to 
me  the  idea  of  attempting  to  cbmpose  a  eement  by  treat-* 
iBg  them  after  the  manner  of  Po2zolanas.    The  great 
quaatity  of  iron  which  these  os^s  eppeaied  to  cenuAn^ 
the  aboadanee  of  siliceous  pavtitlesinchMed  inthem»  the 
■  alamiee  which  evidently  formed  aa  int^^^nt  part  in  their 
composition,  their  great  weight,  their  net  effervescing 
with  the  acids ;  all  these  circumstances  led  me  then  to 
^imagioOf  that  a  ceasent  composed  of  them  would  acquire 
consistence  in  water.     Nor  was  I  deceived  in  my  expec- 
tations. 

A  series  of  e;BperiaBent8,  prosecuted  •  for  the  space  of 

fifteen  months,  for  the  purpose  cf  ascertaining^  m  an  in* 

'  variable  manner,  the  proportions  of  Ume  wU^h  tfauese 

oxyds  could  absorb,  in  order  to  hardm  in  water,'  and  net 

crack  in  the  openair,.  convinced  me^thi^  my  fiMsiWoaa 

poBzolaiia 


r 

I 
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pozjEoIana  bad  all  Uie  prpperues  of  the  Italian  pozzolana 
without. beipg  subject  to  its  defects* 

Prom  this  moaient  I  delenniued  to  propose  its  use  ih 
public  works.  I  requested^  in  order  well  to  ascertain  its 
merits,  that  experiooeats  might  be  made  io  presence  of 
the  commissuHiers  pf  the  a* dacvin^ province  of  Languedec, 
an^  of  tbe  directors  ;6f  the  canal  of  Languedoc.  I  also 
requested  that  comparatiTe  trials  might  be  made  both  oft 
ttky  pozzolania  and  ol  the  Italian.  Large  blocks  were  ac* 
cordingly  made  of  both  pozzolanas,  and  immersed  in 
tbe  reservoir  of  Saint  Boch,  at  C^astelnaudary.  Coatings 
were  also  made  of  it ;  and  when  six  months  after  the  wa- 
ter  was  withdrawn  from  th^n,  it  was  found  that  the  fac^ 
titious  pozzolana  bad  acquired  a  solidity  at  least  equal  to 
that  of  Italy.  The  coatings  n^ade  with  the  Italian  poz- 
zplana  were  cracked  and  broken. .  Those  of  tbe  factitious 
pdzzolaha  had  preserved  the  unity  of  their  surface. 

My  reseascbes  on  the  amelioration  of  our  cements,  and 
especially  on  tbe  nature  of  tbe  sub^aaces  adapted  for  tbe 
formation  of  factitious  pozzolanas,  have  led  me  to  try  tbe 
calcination  of  numerous  schistuses,  bituminous,  ferruginjOf 
oas  an^  argillaceous.  Tbe  black  slaty  scbistus  of  M, 
Bagg^y  wbicb  is  very  common  in  France,  was  nrot  oeg*^ 
leered.  It  is  nearly  the  same  as  that  .which  M.  Gratien, 
tbe  father,  tried  at  Cherbourg  last  year;  but  I  have  oon* 
stantly  found  that  these  scbistuse^  contain  too  Utile  iron. 
I  peroeived  that  the  hardening  operation  of  water  upon 
tbem  was  slow  and  feeblei  and  that  they  owed  their  solidi^ 
fication  in  it  splely  to  the  good  quality  of  tbe  line  which 
is  then  tbeif  stronjgest  cement. 

},  was  tif^  obliged  to  return  to  my  quartziferous  oxjds 
9f  ixwi^  as  containing  a  larger  quantity  of  ferruginee^ 
prii|$^ptfl|s*  .  I  repe9^(».  with  the.  learned  Faujas,  that  it  is 
apMy  to  the  ferrugineoUs  parts  contained  in  the  pozzo- 
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lanas  that  they  owe  their  property  of  hardening-  in  wai^r. 
Of  this  truth  I  could  adduce  many  striking- pioofif. 

Numeroas  experiments  hat^  demontlMied  ti>  me,  tbat 
^e  po2^oiiina  whfieb  acquii^s  sbtidity  the  soonest,  and 
burdens  the  most  in  vrater^  il  not  fit  to  he  employed  in 
the  open  aii",  but  splits  and  i^racks  in  eveiy  direction  ^en 
llxposed  toit:  Ho^f^eter sttiidi^ ^nd vari^  nly  combina- 
tions may  have  beeo^  I  have  hevier  been  able  to  employ 
with  sticcess  the  tame  pozssolana  in  water  and  in  tiie  open 
air.  That  which  is  adapted  for  the  aif,*  afid  ^li^ch' ac- 
quires and  preserves  its  tenacity  in  it,  assumes  bat  a  v^ry 
imperfiect  solidity  in  water.  This  difficulty,  the  cause  of 
which  will  be  Isvidentto  the  Institute,  has  obliged  me  to 
kdep  two  qualities  of  factitious  pozzolana.  A  paper  of 
instrtictions  concerning  their  respective  uses  accompanies 
those  which  are  sold,  and  their  colour  alone  is  stlfficrent 
to  distinguish  them.        " 

The  factitious  pozt^blana  adapted  fbk*  works  under  wa- 
ter is  of  a  reddish-brown  colour.  That  which  is  appro- 
|>rii3ited  tb  works  exposed  to  the  air  is  of  a  violet-black. 
The  latter  is  iised  fbr  terraces,  the  coverings  of  basins,  or 
light  rodfings.  BKdges  might  be  mtode  of  it  in*  a  single 
cast.  I  have  sefen  it  adhere  so  fitihly  to  glazed  tiles,  that 
it  ims  necessary  to  break  the  tries  in  order  to  detach  it 
from  tfaem. 

<  The  factitious  pozzolana  adapted  for  constructions  un- 
der water  forms  in  it  the  most  solid  substance.  Iti  the 
space  of  three  months  it  becomes  a'  stone  that  admits  of 
being  polished.  The  lime  is  al Ways  converted  into  car- 
bonate of  lime  in  the  spaceof  two  months  anda  hrif. 

I  generally  employ  the  linie  in  an  impalp2d>le  powder, 
slaked  after  the  manner  of  Lafaye,  for  works  exposed  to 
the  air.  Skraaetimes  I  use  lime  in  powder  for  the  same 
pWposte.    This  diflference  depepds  upon  the  degrees  of 

goodness 
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goodness  vrUcfa  di«  Uroe  may  poiisesa  upoD  iM  b^ing  more 
or  less  fat,  more  oc  less  poor.  Practice  enables  us  to 
diftlNigQisfa  iheai  by  the  mere  Aspect. 

The  u$e  of  lime  in  powder  has  always  appeared  to.me 
to  fBorit  attention  in  tlie  fabriciitiop  of  mortars  or  ce^ 
ments.  I  amalgamate  my  factitious  pozzolaiKa  with  it  in 
detemuE^ate  quaatiiies  as  soon  as  I  know  the  proportions 
of  the  lime.  After  having  made  the  mixture^  I  deposit  it 
in.  a  sacks  Thus  the  com^posUion  is  not  left  to  workmen 
desthttte  of  scientific  principles;  btat  regulaung.  the  pro- 
portions of  the  diffeisent  ingredients  myself,  I  am  always 
tssMred  of  the  solidity  of  my  cements. 

I  shall  now  describe'  the  external  characters  of.  the  . 
quartziferous  ferrugineous  oxyds  which  form  the  base  of 
my  factitious  pozzolana,  together  with  the  analysis  which    - 
I  made  of  them  about  eighteen  years  ago;    I. shall  con- 
tent myself  with  presenting  their  results  both  by  the  bu-    - 
ipo^kl  and.tbe  dry  process,,  compared  with  those  of  the  Ita- 
.Uan  pozsolaiia,. 

External  Characters  of  the  quartzi/erous  Oxyd  of  Iron. 

Their  colour  prenous  to  oakiiiiation  is  a  reddish^-bcown, 
or  violet.  A  sli^t^torrefaction  gives  them  either  a  lighter 
'  red  6x  a  deep  violet-red  tinge;  which^by  a  stsonger  tor* 
refketion  is  converted  either  into  an  intense  brown  or  a 
▼ioletv brown,  inclining  to  a  blaob  The  degree  of  calci* 
mtion  for  use  is  limited  to  these  two  torrefaettons. 

Urged  longer  by  the  fire,  ^he  coloar  becomes  a  deep 
black;  the  substance- then  becomes  porous,  and  perfaetly 
similar  to  some  lavas  of  antient  or  modern  volcanoes,  with 
which  it  may  then  be  easily  confounded^ 
^  The  fmcture  is  granulated,  aikl  a  Jktie  earthy.  We 
may  disttnguii^  in  it  by  lii'e  naked  eye^small  crystal  of 
quartz,  and  almostalways  angular  fragments  of  gray  er 

milk- 
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]DtIk*Goloufed  quartz.     By  a  magnifying  glasis,  of  stropg 

powers,  we  may  distingui«b  in  some  specimens  needles 

of  schorl,  the  amphibole  of  Hatiy,  and  lometimes  small 

tourmalines. 

:   When  breathed  upon,  their  smell  is  strongly  argiUa* 

ceous. 

«   They  do  not  strike  fire  with  steel,  unless  the  metal 

comes  in  contact  with  some  quartzose  particles. 

They  do  not  effervesce  with  acids  either  hot  or  cold. 

The  magnet  acts  a  little  upon  these  oxyds  before  calci- 
nation, and  strongly  or  sensibly  after  it. 

The  average  weight  of  the  cubic  foot  is  125^;  that  of 
the  Italian  pozzolana  is  only  91^ 

•        •  * 

Analysis  by  the  humid  Process. 

I  shall  not  fatigue  the  Assembly  with  a  detail  of  the 
manipulations  required  for  the  decomposition' of  these 
substances.  -  I  shall  merely  say,  that  silex,  iron,  aluminei 
and  a  small  portion  of  manganese,  are  the  constituent 
parts  of  these  oxyds.  . 

I  have  several  times  repeated  these  experiments  upon 
variolas  specimens,  and  obtained  for  the  average  result' in 
the  docimastic  quintal,  50  parts  silex,  31  tron,  16  alu- 
mine,  3  manganese,  or  loss. 

.  If  we  compare  this  analysis  with  that  of  the  poszolana 
of  Italy,  which  contains  in  the  hundred  51  silex,  25  alu<* 
mine,  16  iron,  3  lime,  and  6  loss,  we  shall  be  able  to 
appreciate  their  respective .  properties  according  to  the 
proportions  o/  their  constituent  parts.  It  is  On  account 
of  !the  excess  pf  alumine  that.  the.  pozzolanas  of  Italy, 
when  employed  for  coatings,  crack  aud  split  in  the  opea 
air.  This  defect  proceeds  from  their  great  oxydation.  I 
have  succeeded  in  restoring  to  it  the  principles  which  its  ^ 
decoospositions  have  caused  it  to  lose. 

,  Analysis 
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Analysis  by  the  dry  Process. 

I  have  endeavoured  to  obtain  a  regulns  from  these 
oxyds  of  iron,  by  the  application  of  violent  (ire.  I  have 
followed  the  processes  of  Kirwan  for  the  fusion  of  the  sili- 
ceous  and  argillaceous  iron  ores,  but  have  never  beeh 
able  to  obtain  a  metallic  button ;  I  have  found  at  the  bot- 
tom of  the  crucible  only  an  opaque  black  vitrified  mass, 
or  a  scoria  in  the  state  of  pig-iron. 

Curious  to  know  whether,  by  exposing  them  to  the 
action  of  the  blow-pipe,  and  using  charcoal  for  the  cupel, 
and  borax  for  the  flux,  I  could  obtain  a  malleable  button, 
I  found  that  I  could  form  only  a  cavernous  ingot,  brittle 
both  hot  and  cold. 

Placed  upon  the  glass  cupel,  according  to  my  method 
described  in  the  Journal  de  Physique,  tona.  XXXI,  this 

f  •  •  «  * 

oxjrd  is  fused  at  the  second  application.  The  cupel  as-* 
sumes  a  green  colour.  We  see  the  small  grains  of  iron 
successively  pass  from  a  black  to  a  dark-green  colour, 
then  to  a  light  green,  and  finally  disappear  by  evapora- 
tion. *rhere  remains  upon  the  globule  only  a  slight 
greenish  black  tinge. 

From  all  these  facts  it  appears  to  result,  that  this  oxyd 
is  entirely  deprived  of  its  metallic  principle,  and  that  its 
super-oxydation  renders  it  irreducible  and  refractory* 

*  Art  may  also  avail  itself  of  these  oxyds  for  the  purpose 
of  house-paiciting.  After  repeated  washings,  I  have  ex- 
tracted from  it  a  beautiful  red-brown  pigment,  equal  to 
thai  of  cotnmerce,  which  I  have  employed  with  good 
success. 


On 
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On  Niccolanumj  a  Metal  lately  discovered^  which  in  many 
Hespects  resembles  Nickel.     Bj/  Dr.  Richtee. 
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From  the  Annalest  de  Chiwe, 


1.  Jl  HAVE  several  years  ago  conjecture^,  in  analyzing 
the  cobalt  ores  of  Saxony^  that  they  coptaiaed^  besides 
cobalt,  arsenic,  copper,  nickel,  and  iron,  another  metal 
which  resembled  nickel  in  many  of  its  properties;  but  the 
means  I  have  hitherto  employed  in  order  to  sejiarate  it, 
did  not  afford  me  any  satisfactoi^  results. 

I  was  ichiefly  surprised  th^t  nickel^  aft^ef '  halving  been 
purified  by  the  liquid  process  from  cobaU,  arsenip,  and 
iron,  and  then  reduced  without  the  addition  of  a.  combus- 
tible body,  never  formed  a  mass,  but  wias  alw^s  dis- 
persed in  the  form  of  granulations  in  ^,  bard  heavy  mass, 
which  bad  the  appearance  of  a  substance  remaining  from 
vitrified  copper. 

This  hard  substance  had  no  metallic  lustre,  neither 
was  it  attracted  by  the  magnet.  Its  colour  was  a  blacki&b- 
grey  on  the  surface,  with  a  small  degree  of  brilliancy; 
when  pulverized,  it  was  brbvyn,  greyish,  and  greenish. 

2.  Some  weeks  ago  I  exposed  to « reduction,  per  se, 
nearly  half  a  pound  of  oxyd  of  nickel,  which  I  b^d  puri- 
fied as  well  as  possible  by  the  liquid,  process,  for  the 
space  of  more  than  a  year,  and  at  a  considerable  expense. 
As  this  oxyd  was  not  of  a  lively  green,  I  thought  tbjs 
was  caused  by  the  extractive  matter  contained  in  the 
potash  employed  for  the  precipitation  of  the  sulphate  of 
nickel  from  ammoniac  and  potash:  it  is  true,  that  thb 
triple  combination  had  not  the  beautiful  grass-green  co- 
lour which  it  commonly  possesses;  but  I  thought  that  this 
might  proceed  fromthe  substitution  pf  the  potash  to  the 

ammoniac 
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immoniac  and  copper  mixed,  which  could  not  be  separated 
ibut  by  reduction  jy^r  je. 

P^rom  these  ideas  I  hoped  to  have  at  least  four  ounces 
of  perfectty-purfe  nickel,  but  was  much  disappointed  to 
find  in  the  crucibles,  which  were  deformed  in  the  usual 
manner,  and  perforated  by  the  vitrified  copper,  a  rug- 
ged mass,  which  had  the  appearance  I  have  before  men- 
tioned, and  which  cbtftained  only  a  morsel  of  about  two 
drachms  and  a  half,  and  consequently  in  the  t^Vo  crucibles 
Only  five  drachm's  of  piire  nickel.     I  reduced  to  powder, 
in  an  iron  mortar;  the  mass,  which  cannot  properly  be 
'called  scoria,  and  separated  from  it,  by  the  sieve  and  th6 
magnet,  the  particles  of  nickel  which  it  might  still  con- 
tain, which  yielded  hear  two  drachms  and  a  half  mofe; 
and,  that  nothing  might  be  lost,  1  treated  the  powder 
with   nitric  dcirf,  which  attacked  it  powerfully  at  first, 
,    and  gave  a  solution  of  nickel,  but   after   that  did  not 
exert  the  least  action  upon  it,  so  that  the  powder  Was 
but  very  little  diminished' in  weight:  when  this  matter 
was  exposed  to  reduction,  p^r^^,  it  produced  no  regulus, 
but  merely  became  agglutinated  in  its  parts. 

3.  Having  again  pulverized  the  mass,  which  weighed 
nearly  four  ounces  and  a  half,  I  mixed  it  with  one  ounce 
of  powdered  charcoal,  and  exposed  it  to  the  fire  of  a 
pofcellain  furnace  during  eighteen  hours,  in  a  crucible 
closed  with  a  luted  cover,  in  a  part  of  the  furnace  where 
the  heat  seemed  to  me  to  be  most  intense.  After  having 
broken  the  crucible,  which  was  in  very  good  condition, 
I  found  in  it,/under  a  scoria  of  a  deep  blackish-brown 
colour,  a  well-fused  button  of  metal,    which    weis:hed 

*  ■  *  » 

two   ounces   and   three-quarters;   it  wajj  npfc  perfectly 
smooth  at  the  part  adjoining  the  scoria,  and  it  had  at  its 
inferior  part  a  peculiar  shape  that  was  given  to  it  by  con-     > 
CiEivities  whicii  were  nt)t  pr,oduced1)y  the  crucible. 
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4.  This  inetal  had  the  grey  colour  of  steely  inclining*! 
fittle  to  red ;  its  fracture  presented  a  grain  not  very  fine; 
it  was  of  considerable  hardness;  cotild  be  extended  a  lit* 
tie  under  the  hammer  in  a  cold  state;  heated  to  redness 
it  bore  few  strokes -of  the  hammer;  it  was  attracted  by 
the  magnet,  but  not  so  strongly  as  either  iron  or  nickel ; 
it  had  besides  several  properties  in  common  with  nickel» 
but  was  totally  different  from  it  in  others.  As  several 
of  these  properties  were  such  that  those  who  are  not 
well  acquainted  with  nickel  in  its  perfectly-pure  state, 
might  easily  take  it  for  that  metal,  I  have  called  it  niC" 
(olanum. 

5.  The  niccolanum  was  free  from  all  the  metals  which 

ft 

are  found  in  the  cobalt  ores,  a  little  copper  excepted* 

6.  The  specific  gravity  of  cast  niccolanum,  which  fusei 
more  readily  than  nickel,  is  8,55;  and  that  of  forged 
niccolanum  8,60,  When  put  into  nitric  acid,  and  heated, 
it  is  attacked  much  more  quickly  thap  nickel.  I  remem- 
ber having  observed  an  equally  violent  action  of  nitriQ 
acid  on  nickel  reduced  by  charcofil,  which  I  considered 
as  pure,  and  which  I  dissolved  in  order  to  precipitate 
from  it  by  potash  an  oxyd  which  I  might  reduce  j9^  i;^. 

7.  The  solution  of  the  niccolanum  went  on  very  well; 
when  arrived  at  the  point  of  saturation,  it  had  a  blackish- 
green  colour,  and  it  assumed  a  gelatinous  consistence. 

8.  I  employed  my  first  care  to  separate  from  it  a  por- 
tion of  iron,  which  I  thought  it  contained,  and  I  let  some 
of  it  dry  a  little  over  a  spirit  lamp;  the  mass  became 
continually  of  a  deeper  green,  and  as  it  approadhed  to 
dryness  it  exha^d  much  red  vapour,  and  the  residue 
became  of  a  blackish  grey;  I  added  distilled  water  to  it^ 
l^hicfa  dissolved  but  very  little  of  it,  and  that  which  was 
llissolved  was  an  insignificant  quantity  of  nickel. 
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'  9«  I  poured  muriatic  acid  upon  the  black  powder  weU 
^nriasfaed:  a  green  solution  was  produced,  disengaging  a 
strong  odour  of  oxygenated  muriatic  acid.   '  * 

10«  The  muriatic  solution  was,  as  well  as  the  nitric 
tdution,  of  a  deep  blackish  grass-green  colour.  Being 
evaporated  to  dryness,  it  gave  a  reddish  mass,  which  be- 
came greenish  in  a  moist  air,  and  which  communicated 
the  green  colour  to  water  in  which  it  was  dissolved. 

1 1.  This  black  oxyd  of  niccolanum  was  insoluble  in 
isitric  acid  and  in  sulphuric  acid ;  but  if,  for  example, 
sugar  or  alcohol  was  added,  the  solution  took  place  with 
facility  at  the  boiling  point.  The  sulphate  of  niccola* 
num,  when  combined  with  water,  is  also  of  a  blackish- 
green  ;  but  it  assume^  a  pale  red  colour  when  deprived 
of  the  water. 

12.  If  carbonate  of  potash  be  added  to  one  of  the  pre- 
ceding solutions  of  niccolanum,  it  produces  a  precipitate 
of  carbonate  of  niccolanum  of  a  blue  colour.  Inclining  a 
little  to  the  grey  and  the  green,  and  of  a  pale  tint :  this 
combination  is  very  light  and  soft;  it  dissolves  in  the 
acids  with  a  strong  effervescence.  I  remember  having 
had,  some  years  ago,  this  precipitate  of  bad  colour,  and 
not  having  examined  it,  because  I  considered  it  as  a 
mixture  of  iron,  nickel,  and  arsenic,  (which  last  often 
announced  itself  by  its  odour  of  garlic,)  but  in  the  sequel 
I  suspected  its  nature. 

13.  If  we  decompose  the  solution  of  niccolanum  by 

caustic  potash,  a  precipitate  is  formed  which  resembles 

the  carbonate  of  chromium  in  colour;  that  is  to  say,  it 

is  of  a  deep  greenish-blue,  which  does  not  change  when 

it  is  washed  ;  when  dried  with  a  gentle  heat  it  assumes  a 

pale  colour,  which  becomes  deeper  when  it  is  moistened 

with  water. 

Pp2  14.  If 
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14.  If  any  of  the  above-mentioned  solutions  of  niccoU- 
num  is  mixed  with  ammoniac  iii  excess,  the  liquor  as- 
sumes a  pomegranates-red  colour,  and  remains  transpa- 
rent. This  proves  that  it  contains  no  iron,  because  the 
latter  is  not  soluble  in  ammoniac. 

By  candle-light  it  is  difficult  to  distinguish  this  solo- 
tion  from  that  of  perfectly  pure  nickel;  but  by  day- 
light the  latter  is  of  ah  amethyst-red,  as  I  have  elsewhere 
remarked. 

J 5,  I  shall  now  compare  the  properties  in  whic^  nic-. 
colanum  resembles  nickel  or  cobalt  in  part  or  altogether, 
and  those  in  which  it  differs  from  them. 

It  resembles  cobalt,  1^  by  its  [)roperty  of  surcharging 
itself  as  it  were  with  oxygene  at  the  expense  of  the  nitric, 
acid,  and  thus  forming  a-body  which  resembles  the  black 
ozyd  of  manganese,  with  respect  to  its  solu)>ility  in  the 
acids ;  2,  by  its  property  of  not  being  reducible  without 
the  intervention  of  a  combustible  body. 

It  differs  from  cobalt,  1,  by  the  blackish-green  colour^ 
of  its  solutions,  even  when  they  are  perfectly  neutralized. 
It  is  known  that  the  neutral  solutions  of  cobalt  it^  the  sul-. 
phuric,  nitric^  and  muriatic  acids,  are  of  a  crimson-red 
colour,  and  that  the  muriate  of  cobalt  only  becomes  of  a 
greenish-l^lue  on  being  deprived  of  waterj  whence,  it 
happens,  that  an  excess  of  acid  produces  this  colour,  be-^ 
cause  it  combines  with  the  water.  With  the  muriate  of 
niccolanum  the  case  is  precisely  the  reverse  :  combined 
with  water  it  is  green,  (though  of  a  less  beautiful  tinge^ 
tl^an  the  cobalt  wit)iout  water,)  and  when  deprived  of 
water  it  become^ -reddish.  2.  By  the  colour  of  its  cat" 
bpnate:  that  of  cobalt  is  of  a  beautiful  purple,  but  that 
of  niccolanum  is  of  a  blueish-green,  inclining  to  a  pale 
grey.  ^.  By  the  colour  of  its  oxyd  precipitated  withoat 
carbonic  acid :   that  of  cobalt  is  of  it  deep   blue,  and 
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changes  even  during  washing  into  a  blackish-brown;  but 
the  6xyd  of  niccolanum  is  plf'a  blueish-green,  and  its 
colourldoes  not  cbange, 

Niccolanum  resembles  nickel,  1,  by  its  strong  mag- 
netic quality,  though  this  is  inferior  to  that  of  nickel  $  2I 
by  its  malleability,  though  that  of  nickel  is  greater  i  3, 
by  the  deep  green  colour  of  its  solutions,  though  this  is 
not  so  beautiful  as  that  of  the  solutions  of  nickel ;  4,  by 
the  lo^  of  this  deep  green  colour  when  its  neutritl  com*  . 
binations  are  deprived  of  water;  5,  by.thecolout  of  its. 
acid  solution  with  an  excess  of  ammoniac,  which  cannot 
be  well  distinguished  by  candle-light. 

But  niccolanum  differs  very  distinctly  from  nickel,  1,. 
because  it  cannot  be  reduced  without  .the  intervention  of 
^combustible  body;  2^  because  nitric,  acid  attacks  and. 
oxydates  it  more  easily.  Nickel  is  not  near  so  easily  at«. 
tacked  by  the  nitric  acid  if  it  is  n^t  mixed  with  niccola* 
num,  which  has  almost  always  been  the.  case  with  the 
magnetic  nickel  that  has  been  considered  to  be  ip  a  ^tatO; 
of  purity,  and  which  has  not  been  reduced,  per  se,  before, 
my  discovery;  3,  it  differs  from  .nickel  by  the  property^ 
No.  li  of  those  in  which  it  resembles  cobalt;  4j(  by  th^.. 
colour  of  its  cpmbinations/with  the  acids,  when  de])rive4-; 
of  water :  this  colour  in  nickel  is  almost  a  chamois,  and 
in  niccolanum  reddish,  except  in  the  nitrate  of  niccola- 
num, which  cannot  be  deprived  of  water  without  de- 
composing it;  ^9  by  the  colour  of  the  precipitates  de-  , 
ftcribed  under  Nos.  2  and  3  of  the  properties  in  which  the, 
niccolanum  differs  from  cobalt,  which  in  those  of  th^ 
nickel  is  a  green  entirely  differenf  from  that  of  the  preci-. 
pitates  of  niccolanum,  which  latter,  especially  the  car* 
booate,  are  af  a  much  more  agreeable  green. 
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jihitract  of  a  Memair  on  Uranium.    Bjf  M.  BuctiOLi?* 

From  Gehlen's  Chemical  Journal. 

OiNCE  the  discovery  of  uraniunii  in  Pechblende,  by 
M.  Klaprotb,  few  chemists  have  made  it  their  study  to' 
furnish  us  with  accurate  information  respecting  this  metal 

The  author  procured  uranium  of  the  greatest  possible 
purity,  by  treating  a  black  fossile  which  contained  ura- 
nium with  nitric  acid ;'  after  ws^bing,  there  remained  an 
insoluble  mass^  containing  red  oxyd  of  iron,  silex,  and 
sulphur.  The  liquor  containing  the  nitrates  was  evapo-" 
rated  during  continual  stirring.  The  restduum^was  heated 
to  redneiss,  in  order  to  detbmpois'e  the  nitrate  of  iron  coa- 
taihed  in  it;  there  remained  upon  the  filtre  still  some 
oxyd  of  iron,  and  the  liquor  was  then  t)f  a  greenish -yel* 
low  colour,  which  gave  reason  to  suspect  also  the  pre- 
sence of  copper.  The  whole  was  precipitated  by  a  great 
excess  of  ammoniac,  and  the  mixture  put  to  digest  for 
twenty ^four  hours.  The  supernatant  liquor  assumed  a 
beautiful  blue  colour  :  this  was  decanted.  The  residue 
v^as  washed ;  it  had  a  fine  yellow  colouCi  but  it  still  re« 
tained  some  ammoniac,  the  smell  of  which  manifested  it-' 
self  on  triturating  it  with  potash.  This  ammoniac  was 
expelled  by  calcination,  and  the  oxyd  of  uraqium  was 
obtained  of  a  ftne  greenish-yellow  colour.'  This  oxyd 
might  still  have  contained  alumine,  if  that  earth  formed 
a  part  of  the  fossile  employed  :  it  was  separated  from  it 
by  potash.  But  what  was  singular,  the  oxyd  of  ura« 
nium  contained  -^  of  lime,  though  ammoniac  does  not 
precipitate  this  earth  from  its  solution  in  nitric  acid ;  it 
was  carried  off  by  the  oxyd  of  uranium. 

As  the  separation  of  the  lime  by  an  alkaline  oxalate  is 
attended  with  some  diflEiculties,  since  the  oxalate  of  ura-- 
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inutn  itself  18  a  salt  of  little  solubility,  ihe  author  sepa-* 
rated  the  nitrate  of  lime  from  the  nitrate  of  uranium  by 
repeated  crystallizations,  the  first  remaining  in  the  mo« 
ther-water.  This  nitrate  of  uranium,  decoioposed  by 
potash,  gaye  the  oxyd  of  uranium  which  he  employed 
for  the  reduction* 

Oxyd  of  Uranium  reduced. 

Messrs.  Klaproth  and  Richter  have  reduced  uranium, 
with  more  or  less  labour,  to  its  metallic  state.  The  fori* 
mer  obtained,  with  great  difficulty,  at  170  degrees  of 
Wedgwood's  themiometer,  a  button  of  8,100  specific 
weight  (See  Klaproth's  work  on  the  Chemical  Know-* 
ledge  of  Minerals,  vol.  II.)  M.  Ricbter,  on  the  other 
hand,  obtained  a  better- fused  button,  by  calciuipg  th^ 
oxyd  of  uranjjnm  with  dried  buUock's  blood  :  its  specific 
weight  was  6,000,  which  has  led  the  author  to  suspc^ct 
that  some  phosphuret  of  uranium  was  formed. 

M.  Bucholz,  who  repeated  these  processes,  made  se* 
feral  fraitless  experiments  in  order  to  efil^ct  the  reduc-. 
tion*  He  applied  the  most  intense. heat  to.  a  globule 
formed  of  oxyd  of  uranium  and  white  wax  -^  of  filiate 
of  lime,  carbonate  of  lime,  and  charcoal  in  powder ;  bu6 
the  results  were  not  satisfactory. .  *    • 

At  last,  the  author  exposed  a  mixture  of  100  grains  of 
oxyd  of  uranium  and  5  grains  of  charcoal  to  a  white 
forging  heat,  for  the  space  of  three  hours.  After  cooling 
he  obtained  a  solid  agglutinated  mass,  which  had  lost  two* 
thirds  of  its  volume,  and  of  an  iron-grey -colour.  By  the 
aid  of  a  lens,  fine  needles  of  a  faint  metallic  lustre  were 
observed  ia  it.  This  matter,  which  was  \ery  porous^ 
bad  absorbed  a  great  quantity  of  water;  its  weight  w^» 
9,000,  which  undoubtedly  woifld  be  increased  if  the  but— 
jtoh  were  more  compact  and  well  fused.     This  metal  dis* 
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solves  in  nitric  acid  with  a  disengagement  of  mtroas  gas. 
The  author  concludes  f^oai  these  expefinientSy  that  the 
oxyd  of  uranium  can  be  reduced,  but  he  does  not  prore 
its  fusibility. 

A  hundred  grains  of  metallic  uranium  were  heated  ta 
redness  in  a  crucible  :  the  uranium  became  incandescent 
like  charcoal ;  it  had  augmented  by  i^V  grains  in  the  form 
of  a  blackish-grey  powder. 

Metallic  uranium  is  not  attacked  by  dil.i]ile  sulphuric 
acid,  but  boihng  concentrated  sulphuric  acidacts  slightly 
upon  it  with  a  disengagement  of  sulpburoiis  acid.  The 
muriatic  acid  has  also  no  great  action  upon  metallic  ura- 
nium ;  but  it  dissolves  enough  of  it  for  oxygenated  mu- 
riatic acid  to  be  disengaged  ^hen  the  muriale  is  evapo* 
rated  and  heated  to  redness ;  and  there  reniains  a  greyish* 
black  oxyd,  containing  5  or  B  per  cent,  of  oxygene,  which 
may  be  considered  as  oxyd  at  the  minimum^  and  which  88« 
suites  a  yellow  colour  in  the  air :  in  short,  these  two  acids 
act  so  weakly  upon  the  metallic  uranium,  that  it  is  impos- 
sible to  obtain  salts  with  them.  The  oxyd  of  uranium  at 
the  maximum  is  prepared  by  decomposing  the  nitrate  of 
uranium  by  potash  :  it  is  of  a  lemoa-yellow  colour,  and 
contains  from  20  to  24.  per  cent,  of  oxygene ;  this  oxyd 
cannot  be  brought  to  the  state  of  acid  by  treafiog  it  res 
peatedly  with  nitric  acid. 

Potash,  and  carbonate  of  potash,  do  not  .dissolve  the 
oxyd  of  uranium  dried;  but  when  these  substances  pre^ 
cipitate  a  salt  of  uranium,  an  excess  of  them  re*dissolves 
it  in  part.  This  properly  belongs  more  particularly  to 
the  alkaline  carbonate.  The  same  happens  with  ammo* 
Iliac ;  but  it  appears  that  this  alkali  acts  as  a  disoxyge- 
nator,  for  the  yellow  oxyd  becomes  more  bFOwn^  and 
seems  to  pass  into  the  oxyid  at  the  miQimum. 
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Olive  oil  disoxydates  the  j^How  oityd  of  uradiam ;  ii^ 
passes  imo  a  brown^  and  the  oil   becomes   somewhat 
thickened.  ^ 

Sulfhgtt  qf  Uruniitm. 

The  oxyde  of  uranium,  obtained  by  the  cakination 
of  the  nitrate  heated  to  redness/  boiled  afterwards  witk 

• 

dilute  sulphuric  acid,  evapbrated  and  dissolved  afresh, 
presents  a  solution  of  a  greenish-yellow  colour,  which 
crystallizes  by  spontaneous  evaporation.  A  salt  is  ob-r 
tained,  of  a  lemon-yellow  colour,  the  crystals  of  which 
seem  to  have  the  form  of  triaugular  pyraioids,  but  when 
examined  with  a  lens,  they  are  found  to  affect  the  rare 
and  singular  fiorni  of  pyramids  with  five  angles. 

The  sulphate  of  uranium,  heated  to  whiteness,  is  not 
fused,  but  entirely  decomposed,  and  loses  ZSfercenf. 
There  remains  a  black  oxyd,  which,  dissolved  in  nitric 
aiiid,  retains  no  sulphuric  acid. 

When  exposed  to  the  air  and  the  rays  of  the  sun,  the 
crystals  lose  their  transparency,  without  however  efflo- 
rescing.   It  dissolves  in  five-eighths  of  its  weight  of  water  ^ 
•    at  !5%  whence  results  a  liquid  of  a  thick  consistence, 
like  syrjup.     It  dissolves  in  twenty-five  parts  of  alcohol  ^ 
the  solution  undergoes  some  remarkable  changes  in  the 
sun.     The  yellow  liquor  becomes  turbid,'and  deposits  a 
greenish-grey  precipitate.     After  som6  days  it  acquires  a 
strong  smell  of  ether,  much  more  resembling  that  of  ni- 
trie  than  that  of  sulphuric  ether.     After  having  been  fiU 
tf^terf  the  liquor  is  as  Umpid  as  water,  and  holds  no  more 
^    metal  in  solution.     The  precipitate  is  of  a  green  colour, 
and  retains  someautphurix:  acid. 

In  order  to  determine  the  relative  proportions  of  the^ 
,  sulphate  of  uranium,  the  s^uthor  dissolved  100  grains  ih 
wmlier ;  after  having  accurately  precipitated  with  muriate 
Vol.  VIII.— ^Second  Series.  .     Q  q  of 
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of  baryt^Si  the  sulphate  obtained  weighed;  when  dwi^S 
fifty-six  grains^  which  correspond  to  eighteen  grains  of 
sulphuric  acid.  la  order  to  determine  the  uranium,  lOO^ 
grains  of  the  sulpliate  of  this  metal  dissolved  in  water 
were  precipitated-' by  potash;  the  pre>:ipitate,  well 
washed  and  dried,  weighed  seventy  grains. 

\A  slight  calcipationy  without  decomposition  of  the  salt^ 
caused  it  to  lose  12  per  cent,  of  its  weight,  whence  the 

.author  concluded  that  the  sulphate  of  uranium  was  com- 

<  .  .  .      -      •        • 

posed  of  sulphuric  acid   18,  oxyd  of  uranium  70,  aud 
Water  12.  . 

Nitrate  0/  Uranium. 

The  solution  of  oxyd  of  uranium  in  nitric  acid,  eva*. 
porated  spontaneously  in  a  stove,  gave  quadrangular  rec- 
tangular pyramids^  an  inch  and  a  half  in  ieiigth.  ,^. 

Its  colour  is  variable;  it  is  a  brownish  lemon  yellow^^ 
and  the  margins  are  greenish,  someumes  the  colo^ur  i& 
deeper.  When  exposed  for  three  days  to  the  ordioi^ry 
heat  of  the  stove,  and  even  by  slightly  calciniag  thecrys- 
tals,  it  is  converted  into  a  yellow  powder.'  lOO  grains^ 
lost  14  of  their  weight;  100' grains  of  tl)is  nitrate  bekigp 
dried,  dissolved  in  wat^er,  and.ti^eated  by  potiish,,tbe  pre^^ 
cipitate  washed  and. calcined  weighed  61  grains^  whence 
it  may  be  concluded  that  100  grains  of  nitfaie  cf nuuis 
oxyd  of  uranium  61,  nitric  acid  25,  water. 14. 

When  the  nitrate  of  uranium  is  heated;  it  first  meUa^ 
in  its  water  of  ciystaUizatipn,  then  it  becomes  fixed,  red, 
evolves  Qxygene  gas  and  nitrous  gas.  There  is  ifft  » 
yellowish-brown  matter^  disoxydated  to  that  degree  that 
it  dissolves  in  nitric  acid,  with  a  disengageioem  of  ni«^ 
trotts  gas.  ^ 

The  nitrate  of  uranium,  exposed  to  a^dry  air,  at  the 
temperature  of  20%  becomes  efflorescent;  in  a  damp  eel* 

•  lar 
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IftT  it  delrquesces.  It  dissolves  in  half  its  weigtit  of  water. 
One  part  of  atcobol  can  dissolve  three  parts  and  one- 
third  of  it;  by  a  flight  elevation  of  the  temperature  a 
part  of  the  nitrate  is  decomposed  in  this  alcoholib  solu- 
tion, '^some  oxjd  is  precipitated,  and  ether  is  formed. 
The  yellow  solution,  iex posed  to  the  solar  rays/ becomes 
green;  a  smcfll  of  nitric  ether  it  exhaled,  and  a  black 
waiter  precipitated.  -  »  -        ,i     »•': 

'  herewith  the  author  concludes  this  \nemoir,  of  whith 
he  intends  to  pi^Mbtb  the  sequel  hereafter. 
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Extract  of- a  Memoir  hy  Af.  Einhof  (>n  Vegeiatiorty  printed , 
m  Me  **  Neues  Journal  dcz  Chimie^^  and  translated  by 
M.  VoGELy  in  the  ^*  Annates  de  Chtmf.\*  . ,       . 

HE  author  has  examined  the  action  of  several  acid« 
upon  the  vegetable,  and  has  more  j)ar^^ci:|l^r2y  attendc^^, 
to  that  of  the  oxygenated  murjatiq  ^cid  and  some  oUi^r8«^ 
He  first  observes,  as  a  result  of  his  experiments,  thut  tbe^ 
oxygenated  muriatic  acid  is  very  capable  of  making  s^eds 
germinate;  but  that  it  has  no  influence  upon  tb^  youiig 
plants  out  of  tlie  earth. 

He  sowed  cress-seed  (lepidium  sativum}  in  turf  and 
sand,  moistened  wit^  oxygenated  muriatic  acici  concen-r, 
Ipted  to  the  maximum,  and  in.  other  circumstances  di* 
luted  with  two  parts  of  water.     H&  likewisie- sowed  the, 

tame  kind  of  seed  in  sand  moistened  with  waiter.     Both  . 

It         •         • 

were,  sprinkled  every  day  with  water  and  with  concen-. 
irated  oxymuriatic  acid. 

The  seeds  moistened  with  the  acid  gerai^nated  eight, 

fifteen,  i^iid  eveb  twenty^four  hours  sooner  than .  that, 

which  was  noistened  with  water;  the  germs  shot  ou^ 

nt  i         -  s     Q  q  2  '  with 
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wiUi  iincommoii  rapidity,  and  in  tl^e  space  of  twelve 
hours  tbey  attained  to  a  length  of  six  lines;  bujt  at  this 
period  tbeir  growth  teroHnated* 

The  seed  moistened  with  water  attained  scarcely  Ip  the 
leogtb  of  half  a  line. 

,  He  poured  upon  cress*-seed  four  parts  of  concentrated 
ojry-inuriatic  acid}  at  the  end  of  six  hours  the  germs  ap* 
pearedy  and  a  disengagement  of  carbonic  acid  gas  took, 
place.  The  seed  kept  in  wat^r^  on  the  cootrary,  did  not 
germinate  tilt  at  the  end  of  thirty  hours, 

The  metallic  oxyds,  especially  the  red  oxyd  of  lead 
and  the  black  oxyd  of  manganese,  bad  been'  pointed  out 
by'M.  Humboldt,  as  producing  a  powerful  effect  upoti 
vegetation.  The  sulphuric  acid  had  likewise  been  pro- 
posed by  M.  Blumenbacb,  as  yielding  its  oxygene  to  the 
young  plants.  The  author  bad  no  success  with  these 
substances,  and  he  observes,  that  if  any  advantageous 
isest3lts  are  obtained  with  the  acid,  it  is  only  because  it 
combines  with  the  calcareous  carbonate  of  the  soil, 
and  forms  a  snipbate  of  lime,  which  is  known  to  be  a 
oianure. 

More  might  have  been  expected  from  the  nitric  acid, 
which  gives  up  oxygene  more  readily.  With  this  view 
the  author  sprinkled  about  two-thirds  of  a  field  sowed 
with  lucerne  (medicago  sativa)  with  nitric  acid  diluted  with 
eight  parts  of  water.  No  sensible  difference  was  observed 
during  the  first  year;  but  in  the  Second,  the  two-thirds 
of  the  field  sprinkled  with  the  acid  distinguished  theiti- 
selves  in  a  very  striking  manner;  the  height  of  the  liicem 
was  much  more  considerable,  it  was  greener  and  the 
stalks  stronger. 

The  salts,  though  often  recommended  for  promoting 

vegetation,  do  not  present  all  the  same  advantages. 

,    .  • .  -  -     • 

The 
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The  sulpluite  of  iron  is  hurtful  *•  This  assHtion  the 
author  supports  by '  several  eJ:ainples.  Il6  mentions, 
among  others,  that  the  employment  of  a  certain  kind  ^ 
mac|«ai(  mwure,  has  always  been  found  detrimental  to 
vegetation.  Tb»  substaoce  yielded  in  analysis  two  per 
cetii,  of  sulphate  of  iron. 

A  river  which  taking  its  source  in  the  Hartz  moniiiaios, 
sometimes  overflows  its  banks,  carries  with  it,  besides 
flteody  martial  pyrites,  which  it  leaves  uppn  the  meadowt 
which  it  ioundaies.  The  pyrites  is  converted^  into  sul- 
phate of  iron,  and  after  the  floods,  the  soil  becomes  ste- 
rile^ and  yields  afterwards  hay  of  very  inferior  quality. 

Gypsum,  or  i^ulphate  of  lime,  which  has  long  been 
considered  as  a  manure,  and  employed  chieQy  for  plants 
of  the  DiiKlelpbia  class,  acts,  according  to  the  a,utbor, 
zn^  fttimulus  which  promotes  the  respiration  and  exhala- 
tion of  thepkots  f.  The  caleinatioci  of  the  sulphate  of 
lime  has  oo  other  purpose  than  that  of  favouring  its  pul- 
verization. It  is  however  adviseable  to  let  it  recover 
moisture  previous  to  using  it,  for  when  placed  in  contact 
with  wet  plants,  it  foroEis  a  mortar  which  necessarily  must 
stop  up  their  pores. 

The  nitrate  of  potash  is  generally  admitted  to  favour 
vegetation.     Earth   containing  cress-seed  was  covered 

*  For  sn  ampts  iavestigfiiion  of  the  dbctf  of  sulphate  of  in>a  upmi 
vegetation,  we  refer  our  readeri  to  Dr.  Peartoo*s  paper  oo'Uiis  9ub« 
jsct,  iaserted  io  our  preceding  voluiue,  page  SSI. 

f  At  the  time  wbeo  the  author  was  engaged  in  this  inquiry,  1ia 
wsf  no  doubt  unacquainted  with  the  ingeoiout  explanation  which 
M.  Parmentier  has  gr?en  of  the  effecti  of  plaittar  of  Parii  aa  a  ma« 
mif«;  Sse  Mmfean  Difti&mutire  £ffe$t9ir9  Jf sl«r«//e»article8  Ceadre 
and  tngtaU.  (Note  of  the  French  translator.)  A  fM^per  eootaining 
M.  Parmentier*f  obierTatlonr  and  opinioni  oo  thit  lubject  ig  ipierted 
w  oor  preceding  volume^  page  60« 

with 
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VfiihjL  Uyer  of  salt-petre;  there  soon  took  {4ace  a  more 
rapid  growth  than  in  another  quantity  of  earth  to  which 
4us  suhstaace  had  not  been  applied. 
.  'Tbia  experiment,  as  well  as  the.  analy^it^  made  by  the 
author  of  a,  very  fertile  earthy  in  swhich  be  found,  beskloi 
argill  and  lime,  nitrate  of  lime^  proves  that  the  nitrates 

.  ip  general  are  good  manures.  «       • 

Res|iecting  the  utility  of  the  muriate  of  soda  t»pinions 
are  much  divided.  It  is  knowii  that  the  Roipans'Sprtnkled 
sea-salt  upon  places  where  any  great  crime  had  been 
comcQitted,  with  a  view  to  render  the  ground  sterile.  In 
Egypt  where  the  lands  are  <^vered  with  this  salt,  no  ve- 
getation takes  place* ,  The  author  put  a  very  thin  stratum 
of  sea-salt  upon  a  piece  of  ground  ;  and  he  found  that  in 
small  quantities  it  miglit  be  useful  to  veget^im.  '  > 

.   Sulphate  of  soda,  arsenic  and  the  electricity  .of  Vdtai*«- 
pilQ    produced  no  .satisfactory  result  upon  vegetation, 
though  it  is  probable  that  the  electric  fluid  of  the  atmos- 
phere has  some  influence  upon  vegetables. 

The  elastic  fluids  exhibited  pbenom^oas  so  diflTefent 
from  each  other,  that  it  was  impo^ible  for  him  to  deduce 
certain  inferences  from  them.  The  germiuation  of  cress- 
seed  took  place  at  once  in  oxyg^oe  gas  smd  in  azote,  but 
in  the  latter  th^  root-flbre  did  not  exist  in  it.     .  .  i 

The  fibre  pf  the  root  and  the  germ,  after  having  burst 

.  the  outer  skin  of  the  seed,  shot  out  rapidly  and  vigor- 
ously in  oxygene  gas.     Every  two  days  the  gas  vvas  con-' 

.  verted  into  carbonic  acid  gas,  and  it  became  necessary ' 
to  renew  it  often.  The  etiolation  of  the  young  plants- 
under  the  bell-glass  filled. with  oxygene  g^,.  wa9  of  juq^^ 
long  duration.  The  Um  first  leaves,  after  having  beett:' 
well  developed  and  green,  began  to  languish,  ^itd  died* 
at  the  end  of  ten  or  twelve  days.  Azotic  gas  caused  tVe 
seed  to  germinate,  but  there  the  growth  ceased. 

In 
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In  jcarbonic  acid  gas^i  %ovo^  seeds  began  to  gernamatey 
but  the  vegetatiojn  stoppctd. 

Hydrogeoe  gas  exhibits  a  peculiar  phenoiQeoon  upon 
eress-seeds ; .  they  becQoi^  pale  and,cQvefed!mth  a  tena* 
cious  mucilage  of  a  fetid  odour.  No.?ie  of  the  seeds  ger^ 
oainated ;  they  ht^l  iintirely  lost  this  facility* 

f  All  these  experiments  were  made  both  in  contact  with, 
the  light  an4  in  the  dark ;  though  the  latter  state  is  best 
adapted  for  germination,  theyoung  plants  were  pale  and 
without  vigour,  whereas  those  whiph  bad  received  the 
influence  of  thee  Ugh  t  were  very  green« 

.  The  author  is  pursuing  bis  researches  urith  zeal,,  and. 
promises  to  publish  aaoh  of  their  more  or  les&  satisfactory 
.results,  a^  may  prove  interesting  to  the  agricuUuiist  and 
chemist. 


0- 
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Experiments  an  the  Ettdudnetrical  Means^  and  on  the  Pro* 
portion  of  the  Comtituend  Prineijdes  of  the  Atmosphere, 

By  Messrs,  llvhiUOU)T  a7id  GaY'Lvssac. 

___  ■ 

(Continued  from  Page  239.) 

'X  HE  ozyigene  gas  we  obtained  firom.  the  super-^osry- 
genated.miinate'of  mercery.  To  obtain  it  we  employed 
a  glass  retort,^  to  which  had  been  soldered,  by  the  flame 
of  )a  lamp,  die  .curved  tube  through.whieh  the  gas  was.to 
pa^ ;  ^ndy  in  ordc^r  that  wemighthave  it  as^exempt  from 
aaotei.aa  posaibb,  we  filled  the  retort  about  one^fotirth 
witlt  wa(ier.L .  Thb  water  being  entirely  reduced  to  vai« 
Iloiai!:be£QMre>tl](etdecompDntior)  of  the  salt^  soon  expelled, 
all  the:;airioi|t>of  the^etort ;  but,, in  order  to  preveoft  the 
^^aojfittonbvhiilu  would  liavetaken^place^  before  the.  dis*^ 
e(Gig»gMap|mtioitiie^  oxygene  gas,  ws  pluoged>  the  ex« 
^  tremij^ 
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tremiiy  of  the  tub^  in  a  saucer  fiHed  with  tnercory,  wbich 
we  removed  as  soon  as  the  gas  began  to  be  disengaged.- 
In  order  that  the  oxygene  may  not,  passii^  throogh  the 
water,  expel  a2ote  from  it,  we  convey  it  direetly  into 
the  upper  part  of  the  recipient  which  is  to  receive  it,  by 
means  of  a  tube  bent  at  a  right  angle,  which  at  the  one 
end  ascends  to  the  upper  part  of  the  recipient,  and  at  the 
other  is  adapted  to  the  first  tube  by  means'  of  a  coric 
stopper,  common  to  both.     This  process,  which  is  very 
simple  m  its  application,  is  particularly  advantageous  for 
the  gases  which  are  soluble  in  wafer,  such  as  the  carbonic 
acid  gas,  the  azote  oxyd  gas,  &c.     We  obtained  oor  by« 
drogene  gas  by  decomposing  water  by  means,  of  zinc  aad 
muriatic  or  sulphuric  acid  diluted  with  about  six  parts  of 
wat^r :  we  took  care  to  fill  exactly  with  acia  the  vessel 
from  which  the  gas  was  to  be  disengaged,  and  not  to 
make  it  pass  through  the  water ;  but  notwithstanding  ail 
these  preeautions,  our  oxygeae  left  with,  the  ^Ipboret 
four  thousandth  parts  of  azote,  aitd  the  hydrogene^  aai^- 
lysed  by  other  means,  shewed  six  thousandths.     After 
these  elucidations  let  us  proceed  to  the  questions  which 
we  have  proposed  to  ourselves  to  resolve,  beginning  with 
this :  ^ 

Wbei*  we  i^ame  a  mixture  of  oxygene  and  hydro^ne 
gas  in  the  eudiometer  of  Yolta,  can  tJie  abaorptioo  of  one 
of  the  gases  be  complete  I 

In.  order  to  ascertain  whether  all  the  oxygeae  oi  all  the- 
by  drogene  could  be  entirely  destroyed,  we  tfaooght  tbaii 
if  two  gaaes  were  perfectly  pure,  or  if  we  koew  their  de» 
gree  of  parity,  and  that  their  absorptiim  must  be  com* 
plete,  we  should  be  able  to  find  the  saoie  proportion  kt 
the  pf  inciptea  of  water,  whether  the  hydipagene  or  the 
oxygene  were  predominant.  In  fact,  by  detooatuig 
mixtures  of  300  parts  hydrogen^  and  loa  oxygene,  9fA 
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of  200  of  the  first  and  200  of  the  second,  in  which  the 
byclrogene  and  oxygene  alternately  predonfiinate,   and 
making  the  correctioos  dae  to  the  impurity  of  the  gasei, 
we  obtained  very  nearly  the  same  proportion.     Although 
the  absorption  of  the  two  gases  might  be  complete,  it 
were  however  possible  that  the  proportions  obtained,  in 
making  them  alternately  predominate,  might  not  be  iden- 
tical, and  this  would  be  the  case  if,  according  to  the  pre- 
dominance of  either  of  the  gases,  there  were  formed  an 
oxygenated  or  hydrogenated  water ;  but  since  the  propor- 
tions have  become  identic^,  it  must  necessarily  be  con- 
ciM<)ed,  that  the  hydrogeneand  the  oxygene  were  entirely 
absorbed.     But  though  the  absorption  of  the  two  gase^ 
maj^  be  complete  under  certain  circumstances,  it  must 
not  be  supposed  that  it  is  so  with  any  quantities;  there  an  -^ 
not  only  such  proportions  of  hydrogene  and  oxygene,  o. 
of  their  mixture  with  azote,  or  even  with  any  other  gas, 
that  it  is  Impossible  to  inflame  them  by   means  of  the  ^ 
electric  spark ;  but  there  are  also  others  with  which  the 
inflammation  having  been  commenced,  stops  before  the 
combustion  is   completed.     We    proceed    to   cite  ex- 
periments to  this  effect,  which  appear  to  us  to  be  con- 
clusive. 

We  mixed  100  partsof  hydrogene  with  200,  300 — 900 
of  oxygene,  and  inflamed  them  by  the  electric  spark  : 
with  these  different  proportions  the  absorption  constantly 
amounted  to  146  parts;  but.  with  1000  of  oxygene  it  was 
at  once  reduced  to  55  \  with  1,200  and  1,400  it  was  re- 
duced to  24  and  |4,  and  with  1,600  it  was  reduced  to  0; 
that  is  to  say,  no  inflammation  took  plac^.  These  dif- 
ferent results  are  exbibited  in  the  following  table^ 
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What  is  striking  in  these  different  experiments  is  to  see, 
1,  a  constant  absorption,  with  very  different  proportions, 
change  suddenly  into  a  decreasing  absorption;  2,  the 
combustion  of  hydrogene  gas  which  had  comofenced, 
stop  before  it  was  completed ;  3,  that  there  are  such  pro- 
portions of  hydrogene.  and  oxygene  as  cannot  be  io- 
.  flailed.  These  different  phenomena  will  be  in  some 
oieasure  exjjained  in  the  sequel;  but  in  the  mean  time 
.  we  shall  remark,  that  there  are  even  very  extended  pro- 
poVtions  with  which  the  combustion  of  the  hydrogene  gas 
may  be  cpmplet^. 

The  above-mentioned  jihenomena  are  not  peculiar  to 
the  hydrogene  and  oxygene  gases  naixed  together,  under 
ihe  circumstances  of  wt}ich  we  have  been  speakitig:  they 
-also  take  place  when  we  inflame  100>  parts  of  oxyg^e 
with  200,  300 — 1000,  &c.  of  hydrogene;  only  it  then 
happens,  that  the  term  when  the  absorptipn  ceases  to  be 
cppstant  is  more  reoiote;^  and  to  t:ompreheud  the  reason 

-  f  I  •         '  , 

*  The  absorptions  68,  55,  S4,  and  14,  are  possibly  not  exact  witbis 
two  or  three  hundredths,  for  our  instruments  being  too  small  for  tbe 
corresponding  proportions,  we  were  obliged  to  measure  them  ieT^ 
ral  limes  t  but  this  if  of  no  moment  with  re«pect  to  the  pheoomenoD 
in  general. 

'  ...:  of 
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of  this  it  is  sufficient  tp  observe,  that  in  this  case  there 
disappear  about  300  parts  by  the  inflammation,  whereas 
there  disappeared  only  half  the  quantity  in  the  preceding 
experiments.  , 

Azote  gas  and  carbonic  acid  gais  present  also  ana- 
logous results.  If,  for  example,  we  iiifTa'nie  a  mixture  of 
900  parts  of  azote,  iOO  of  hydrogene,  and  100  of  ox- 
ygene,  the  absorption,  which  ought  to  be  146  parts,  if 
the  codiibustion  were  complete,  was  in  one  experiment, 
which  is  that  which  we  take  as  example,  ^nly  50  parts, 
though  J  n  others  we  have  seen  it  a  little  above  or  below 
this  \quantity.  With  inferior  proportions  of  azote,  we 
have  constantly  had  the  same  absorption  of  146.  Al- 
though the  azote  appears  here  to  comport  itself  like  the 
Qzygene,  since  ^ith  100  of  hydrogene  and  1000  of  ox- 
ygene,  we  had  nearly  the  same' result  as  with  100  of  hy- 
drogene, lOOof  oxygene,  and  900  of  azote,  we  shall  not 
draw  from  hence  any  inference,  because  we  have  not  suffi- 
ciently multiplied  and  varied  our  experiments.  Neverthe- 
less, those  which  we  have  made  tend  to  prove,  that  when 
determinate  proportions  of  oxygene  gas  and  hydrogene 
gas  are  mixed  with  different  gases,  the  absorption  may 
be  constant  as  fi^r  as  to  a  certain  point,  beyond  which  it 
diminishes  very  rapidly. 

The  absorption  of  the  oxygeue  and  of  the  hydrogene 
being  cotnplete  in  determinate  proportions,  and  not  so 
in  others,  it  will  always  be  possible,  when  a  gaseous  mix- 
ture is  given,  which  alone  would  not  be  able  to  inflame, 
to  redi^ce  it  to  ^another  with  which  the  absorption  of  one 
of  the  g^ses  would  be  complete,  by  adding  to  it  oxygene 
or  hydrogene,  or  even  both  together. 
.  The  combustion  of  the  100  parts  of  hydrogene  in  the 
preceding  experiment  not  having  been  complete,  we 
analyzed  the  residue.     100  parts,  placed  in  contact  with 

'  R  r  2  phos- 
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phosphorus,  diminished  by  7  in  the  space  of  four  hours, 
an  evident  proof  that  the  residue  conrai^Hed  oxygene.  In 
order  to  ascertain  whether  it  had  retained  hydroorene,  we 
inflamed,  in  Volta^s  eudiometer,  a  mixture  of  200  parts 
of  the  preceding  residue,  200  of  oxygene  gas,  and  2OO  of 
hydrogene  gas;  in  all  600  parts.  After  the  inflammaiion 
312  parts  had  disappeared;  and  as,  according  to  experi- 
ments of  which  we  shall  give  an  account  hereafter,.  100 
of  pure  oxygene  require  for  their  saturation  200  of  hy- 
drogene gas,  the  absorption  which,  with  the  hydrogetie 
gas  which  we  have  employed,  ought  only  to  have  been 
292  parts,  amounted  to  312,  the  residuum  must  necessa- 
rily have  furnished  a  sufficient  quantity  of  it  to  carry  the 
absorption  from  292  to  312;  4hat  is  to  saj*,  it  must  have 
contained  13,3  parts.  Now  calculation  shews  that  it 
ought  to  have 'contained  12;  it  is  therefore  clearly 
proved,  that  though  inflammation  took  place,  the*  com* 
bustion  was  not  complete;  at^d  th.it  all  the  hydtogene 
did  not  enter  into  combination^  since  we  have  found  that 
which  bad  nOt  been  absorbed  in  the  residuum.  We  must 
observe,  that  in  all  cases  in  which  the  absorption  was  not 
complete  the  inflammation  was  languid. 

From  comparing,  in  the  inflammation  of  hydrogene 
and  oxygene  gas^  the  effects  of  electricity  with  those  of 
v^  high  temperature,  we  have  been  led  to  believe  that  the 
inflammatioh  produced  by  the  electric  shock  might  very 
likely  be  owipg  to  the  heat  produced  by  the  instantai»e- 
ous  compression  which  the  electric  spark  occasions  in  its 
passage.  In  fact  we  know,  from  our  own  experience, 
that  the  inflammation  of  a  mixture  of  hydrogene  and  ox- 
ygene gas  depends  solely  upon  the  temperature  when  this 
inflammation  is  produced  by  heat.  For  if  we  cause  this 
mixture  to  pass  very  slowly  through  a  tube  heated  very 
gradually,  from  its  extremity  to  its  central  part,  without 
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opposing  the  free  dilation  of  the  gases,  the  inHammation 
will  take  place  as  soon  as  the  temperature  si^all  be  raised 
to  a  suiScient  degree.  This  being  adctiitted  as  fjict,  that 
the  inflammation  of  the  oxygene.aild  ilie  hyilrogene  gas 
takes  place  only  at  a  certain  temperature^  let  us  see.  what 
passes  in'-their  inflammation  by  the  electric  sparli.  When 
this  passes  through  a  mixture  of  oxygene  and  hydrogency 
it  displaces  it  by  its  rapid  passage^  which  does  not  per- 
mit  the  gaseous  particles  to  communicate  to  each  other 
the  motion  as  quickly  as  they  have  received  it;  hence 
results  a  very  strong  instantaneous' compression,  which 
produces  an  elevation  of  temperature  superior  to  that 
vvbicb  is  requisite  for  the  combination  of  the  gases,  and 
the  inflammation  being  thus  commenced,  must  be  propa-r 
gated  very  rapidly. 

According  to  this  mode  of  accounting  for  the  effects  of 
electricity,  we  thought  that  when  a  weak  spark  produces 
only  an  imperfect  combustion  in  a  mixture  of  hydrogene 
and  oxygetie  gas,  a  stronger  one  would  produce  a  more 
compiete  combustion  ;  but  whether  it  was  tnat  w.e  did 
not  employ  a  sufficient  brisk  electricity,*  or  that  we  did 
not  multiply  our  experiments  sufficiently,  we  obtained  no 
sensible  differences  in  employing  the  spurk  of  »an  elec«- 
tropborus,  three  decimeters  in  diameter,  or  the  shock  .of 
a  highly-charged  Ley  den  flask;  but  tbe  construction  of 
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our  eudiometer  did  not  permit  us  to  draw  very  bri>k 
sparks,  on  which  account  we  shall. reserve  our  opiniou 
respecting  the  .influence  of  tJie  force  of  the  electricity  in 
the  inflammation  of  the  hydrogene  and  oxygene,  till  we 
shall  have  made  farther  researches  upon  the  subject. 

In  the  above-described  experiment  on  tlie  inflamma- 
tion of  a  mixture  of  900  parts  of  azot^,  100  of  oxygene^ 
and  100  of  hydrogene,  the  absorption  was  not  so  con- 
siderable  as  it  ought  to  have  been,  and  we  have  proved 
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that  the  residuum  ought  to  contain  what  had  escaped 
combustion  ;  that  is  to  say,  it  ought  to  be  composed  of 
six  parts  of  hydrogene,^  eight  of  oxygene,  and  eighty-six 
6f  azo,te  in  the  hundred.  Therefore,  since  the  combus- 
tion was  interrupted  when  these  proportions  took  jjlace, 
it  may  be  concluded  that  another  electric  spark  would 
no  more  be  able  to  in6ame  this  mixture.  Consequently, 
in  the  atmosphere,  which  contains  ttinch  less  than  six 
hundredths  of  hydrogene,  the  electric  spark  will  not  be 
able  to  inflame  it,  or  if  it  does  it  at  the  p(ace  of  its  pas- 
sage, by  reason  of  its  great  force,  the 'inflammation  will 
not  be  able  to  propagate  itself,  bnt  will  be  in  a  manner* 
confined  to  the  places  which  it  traverses.  -HeDce,  finally, 
the  inflammatipn  of  bydrogene  gas,  by  lightning,  and  i 
fortiori  by  weaker  charges  of  electricity,  will  not  serve 
to  explain  the  ignjeous  meteoric  phenomena;  or  if  these 
phenomena  are  actually  results  of  the  infla^nmation 
of  bydrogene  gas,  we  must  conclude  that  there  are  more 
than  six  hundredths  of  it  in  the  air  at  the  moment  when 
they  are  produced  ;  which  is  contrary  to  all  pFobability, 
especially  when  we  recollect  that  air,  collected  at  a  very 
great  elevation,  presented  no  appreciable  quantity  of 
bydrogene  above  that  contained  in  atmospheric  air  col* 
lected  at  the  surface  of  the  earth. 

But  if  every  time  that  we  cau«e  an  electric  spark  to 
pass'into  a  mixture  of  bydrogene  and.  oxygene^  or  of> 
azote,  bydrogene,  and. oxy gene,  which  is  not  capable  of 
inflaming,  thei*e  isUctually  produced  a  local  and  instan- 
taneous heat,  by  the  icompression  which  the  spark  occa-; 

sions  in  its  passage,  it *is.  possible  that  by  directing  .a  sue- . 
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cession  of  sparks  into  one  of  the  o^ixtures  of  which  we 
have  been  speaki:ng,  a  slight  local  inflsimn^ation  Quight  be 
produced  each  time  upon  the  passage  of  the  spark,  and 
that  thus  it  migfat  be  practicable  to  destroy  a  determine 
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•atle  quantity  of  bydrogene  inveloped  in  a  laTge  propor- 
tion of  azote  and  oxygene,  or  of  oxygene  only.  What 
seems  to  cop6rm  this  supposition  is,  that  it  is  well  known 
-  that  ether  and  ammoniac,  which  are  "decomposed  by  heat 
when  they  are  made  to  pass  in  vapours  through  a  red-hot 
tube,  are  likewise  decomposed  by  repeated  electric 
shocks.  It  would  also  be' interesting  to  know,  whether,  it 
be  possible  to  inflame  by  the  electric  spark  a  proper  mix- 
ture of  oxygene  and  hydrogene,  after  Raving  dilated  it 
by  means  of  the  pneumatic  machine.  If  its  inflamma- 
tion by  the  electric  spark  really  depends  upon  the  heat 
;  .  which  this  produces  by  compression,  it  would  be  na- 
tural to  suppose,  that  when  these  gases  are  dilated,  the 
compression  by  the  spark  being  less  considerable,  the 
heat  which  is  produced  by  it  must  also  be  much  slighter, 
and  that  there  may  be  9  degree  of  dilatation  of  the  gases 
at  which  the  inflammation  cannot  take  place.  We  have 
not  yet  had  time  to  try  these  different  experiments ;  but 
we  do  not  abandon  our  design  to  attempt  the;m,  which  we 
hope  we  shall  be  able  to  do  shortly. 

To  recapitulate  :  there  exist  certain  proportions  of  hy- 
drogene and  of  oxygene,  or   of  these  two   gases  with 
azote,  in  which  combustion  can  be  complete.     There 
exist  also  others,  in  which  it  stops  spontaneously  before 
Ijeing  completed;*  and,  finally  there  are  proportions  in 
which  it  cannot  take  place  at  all.     The  hydrogene  gas 
•  which  escapes  the  combustion  is  found  again  entire  in  the 
residue.     When  we  cannot  produce  by  theelectric  spark 
a  complete  infldmmation  of  the  hydrogene  gas,  or  even 
when  we  cannot  commence  it,  nothing^  more  is  necessary 
than  to  augment  the  proportions  of  the  oxygene  or  of 
the  hydrogene.     The  igneous  meteoric  phenomena  can- 
!       -  not  be  the  restilt  of  the  inflammation  of  the  hydrogene 
r        gas,  because  in  the  regions  where  the  principal  of  tbdm 
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are  supposed  to  take  place,  such  as  the  sudden  and  abun- 
dant  ^brrent!^  of  rain  which  sometimes  succeed  a  clap  of 
thunder,  it  would  be  necess&ry  that  tber^  should  then  be 
more  than  six  hundredths  of  hydrogene  in  the  atmo- 
sphere, without  which  the  inflammation  could  not  take 
place ;  besides  which,  otily  the  quantity  exceeding  this 
proportion  could  pads  into  inflammation. 

We  may  account  for  the  cases  in  which  the  combus- 
tion was  not  complete  according  to  the  laws  of  the  affini- 
ties, by  saying,  that  when  one  6f  the  gases  becomes  very 
predominant  it  may  defend  the  other  by  its  affinity,  and 
guard  it  in  part  from  conibustion.  Although  this  affinity 
may  be  very  weak,  we  conceive,  with  M.  Berthollet,  bofi 
the  quantity  of  gas  may  compensate  for  it ;  and  if  then 
be  in  the  different  gases  peculiar  properties  of  stopping 
the  combustion  sooner  or  lateY,  this  may  be  explained  bj 
their  different  nature.  But  when  we  consider  the  case  in 
which  the  hydrogene  is  miked  with  oxygene  only,  and 
suppose  the  phenoniena  of  its  combustion  with  differen. 
proportions  of  oxygene  to,  depend  upon  affinity,  bow 
explain  the  sudden  transition  from  a  constant  absorption 
to  a  decreasing  absorption^  when  it  is  agreed  that  if  the 
hydrogene  can  b^revented  from  the  combination  by  the 
oxygene,  the  effect  of  the  latter  must  follow  a  regular 
law  ?  How  conceive  that  these  two  gases,  after  having 
been  placed  in  circumstances  favourable  to  their  combi- 
nation, can  by  their  affinity  maintain  themselves  iii  their 
elastic  state,  when  they  might  form  a  much  more  dense 
combination,  namely,  water?  How^  conceive,  finally, 
that  an  affinity  which  produces  a  very  great  condensa- 
tion and  saturation,  can  be  inferior  to  an  affinity  which 
produces  no  change  in  the  dimensions  of  the  two  gab.es, 
no  saturation  ?  Hyclrogene  and  oxygene,  io  whatever 
state  they  may  be,  ^  have  the  same  degree  of  affinity,  as 
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lUs  afinity  is  measared  b;  their  c^)acity  of  salunidon  ;* 
only  tbe  stale  io  which  they  are  may  be  more  or  less  £s- 
T0orable  to  their  cooibioation.  Now^  to  say  that  hydro* 
geae  and  oxygene  hare  a  greater  affioity^iD  the  state  of 
gas  than  in  the  liquid  state,  is  to-ssy  that  their  molecules 
attract  each  other  more  when  they  are  very  remote  than 
when  they  are  very  near  to  one  another.  These  objec* 
tioos  ^^inst  an  explanation  fonnded  solely  upon  the  af« 
finiiies,  having  appeared  jto  u$  to  be  of  some  weight,  We 
have  endeavoured  to  present  one  which,  in  our  opinion, 
did  not  involve  the  same  difficulties. 

All  combustible  bodies  require  in  geperal  a  certain  ele«> 
vatfon  of  temperature,  in  order  to  combine  with  otygene. 
CSarbon,  for  example,  is  not  converted  into  carbonic  acid  ' 
until  it  is  red-hot;  and  this  same  substance,  which  at<a 
high  temperature  can  continue  to  burn  when  it  is  ex* 
posed  to  a  current  of  aqueous  vapour,  id  extinguished  as 
soon  as  it  is  immersed,  in  water.  This  principle, 'that 
bodies  in  general  require  a  certain  elevation'  of  tempera^ 
ture  in  order  to  bum,  being  once  admitted,  let  us  sup- 
pose that  we  have  a  body  which  bums  in  a  given  volume 
pf  atmospheric  air,  and  that  the  temperature  necessary 
for  the  cpmbustion  is  maintained  solely  by  the  heat  due 
to  the  absorption  of  tbe  oxygene :  let  us  also  suppose^ 
that  at  the  commencement  of  the  combustion  the  heat 
due  to  the  fixation  of  the  oxygene  contained  in  a  cubic 
oentimeter  of  air  is=  1,  and  that  the  heat  lost  during  the 
fixation,  whether  in  radiating  heat,  or  by  tbe  absorption 
which  is  made  of  it  by  tbe  azotic  gas  or  other  bodies,  is 
=f ,  not  taking  here  into  consideration  the  law  according 
to  which  it  decreases.  According  to  these  premises,  it 
is  very  evident  that  in  the  first  moments  of  the  combus-? 
tion  the  temperature  of  the  body  must  rise ;  but,  in  pro** 
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portion  as  the  qnantity  of  lajgene  shall  dimioiab,  and 
that  of  the  asote  propofrtuMudljr  increftse,  the  heat  com* 
municated  will  a)so  ditnintsb.  A  period  nriU  therefore 
arrive^  at  which  the  heat  lost  will  be  equal  to  the  heat 
communicated^  and  bekMV.  wbiehy  the  temperature  beiaf 
too  IqW|  the  cooibuatioti  must.cease.  What  evidendy 
proves  that  the  combustion  stops  only  because  the  teoi'* 
perature  is  too  low,  i&  that  if  we  artificially  mainCaio 
the  temperature  suffiei^tlyhigh^  the  body  will  coatiaue 
to  burn* 

Now  this  eicplanatioii  will. still  hold  good^  when^  in** 
stesad.  6f  azote,  sulphurous  gas,  bydrogeiie  gas,  carbooic ' 
acid,  or  auy  other  gas,  is  mixed  with  the  oxygene? 
only  the  combustion  may  cease  sooner  or  later  than  .with 
azote  gas.  For  it  is  very  evident,  that  if  the  sulphurous 
gas,  or  carbonic  acid  gas,  had  a  capacity  for  caloric, 
iDuch  greater  than  that  of  az.ote,  supposing'  them  to  be 
auxed  with  oxyg^nd  in  the  same  proportioos  as  libe  latter, 
the  loss  of  beat  would  be  much  greater,  and  coosequeotly 
the  cessation  of  the  combilstioo.must  take  pJace  sooner. 
But  if  the  gases  had  d^ual  capacities  lor  caloric,  they 
must  all  of  them  stop  the  combustion  At  the  same  periodi 
as  tve  bare  seen  has  nearly  been  do^e  5y  oxygene  and 
s^EOte  with  hydrog^ne,  and  this  i^ould- perhaps  affords 
goluiion  of  the  important  question,  whether  the  gases  have 
equal  or differentcapacities. 

Thus  a -combustible  body,  sulpbur  for  example,  iroiild 
oease  to  burn  in  a  determinate  voliimeof  air,  not  because 
the  affinity  .which  (be  aaote  pr  the  gases  pnoduced  have 
for  oxygene  H^er0  imof e  powerful  thao  ibat  of  the  coin* 
bustible  body;  but  beca&se  the  heat  alssecbed  by  these 
gases,  which  tend  to  place  themselves  in  an  equilibrium 
of  temperature  with  ibhe  burdieg  body,?»»uld  be  greater 
than  the  heat  prt)ceeding.  froai'  th^  fixation  of.  the  ei- 
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ygetie;.  whence  it  would  resale^  ,that  the  temperaiure 
wotaMsoon  be  redtiee€t  below  thlit  necessary  for  the  cooi-' 
bufttioa.  In  fact,  we  know  that  sulphur  can  continue  to 
burn  in  air  in  which  it  had  been  extinguished  if  we  raise 
tb^  temperature  to  a  sufficient  degree.' 

^  Wliat  takes  place  in  the  instantaneons  combustion  of 
the  bydrogenfe  in  Voha*8  eudiometer,  is  perfectly  ana* 
logrous  to  what  passes  in  its  successive  combustion  in  a 
given  volume  of  air,  or  in  that  of  any  other  body.     If 
we  place  a  lamp,  the  flume  of  which  is  supplied  by  hy^^ 
drogene  ga*,  under  a  b^lt^glasdi  filled  witb  oxygene  gas, 
the  flame  will  become  smal^,*  bright  ant)  slightly  coloured. 
If  we  replace  the  oxygens?  by  athiospherie  air,  thq  flame 
will  be  more  Toluminous,  less  bright,  aild  more  coloured. 
In  proportion,  especially  as  the  relative  quantity  of  ox« 
ygene   diminishes,  the  flame  will  increase  in  stze^  be«* 
caase  the  hydrogene  will  be  obliged  to  go  farther  to  come 
at  tbeoxygene,  and  the  flame  will  soon  be  extinguished,' 
although  the  air  still  contains  some. hundredth  pares  of 
oxygene.     The  phenomena  whibh  take  place  in  Volta's 
eudiotneter  are  of  the  sar>e  na|j]ire.     When  the  propor« 
lions  x>f  oxygene  and  hydrogene  do*  not  deviate  much 
hofSi  those  which  constitute  water,  the  flame  is  stiU^very 
bright,   notwithstanding  its   dilatation  ;  but  if  we  mix, 
for  example,   1000  oxygene  with  100  of  hydrogene,  the 
flame  is  then  weak,  of  a  blueish-greeti  colour,  and  the 
combustion  of  the  hydrogene  is  fstrfropi  being  coo^lete, 
for  we  still  find  nearly  two-*tbttds  of  it  in  the  residue. 
What  £srtber  proves  that  the  combustions'  not  hairing 
been  complete  was  owing  to  the  temperature  not  having 
been    sufficiently   elevated^    is  that  if  the   residue  is 
nade  to  pass,  as  was  done  by  us,  through  a  red-hot 
tube  of  porcell^iny  the  whole  of  the  hydrogene  will  be 
absorbed. 
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We  mu$t  observe,  that  inlbe  combination  of  the  by-' 
drogene  aadoxygene-gasei,  a  very  aiogular  pbeoomeoon 
takes  place,  which  has  long  since  engaged  the  attention 
of  M .  Moiige. 

^'  How  does  it  come  to  pass,**  says  this  dtsdoguisbed 
philosopher,  <<  that  by  elevating  the  temperature  of  the 
two  gases,  or,  in  other  words,  by  iticreasing  the  pcoportioD 
of  the  solvent,  we  diminuh  the  adhesion  which*  it  bad 
with  its  bases?*'  Far  from  conceiving  that  the  present 
state  of  our  knowledge  is  competent  to  give  a  satisfactory 
solution  of  this  questiouj  we'  wish  to  recommend  it  anew 
to  the  attention  of  philosophers.  In  fact,  according  to  the- 
idea  which  we  are  able  to  form  to  ourselves  of  the  force 
which  produces  thd  combinations,  ahd  of  those  which  aie 
opposed  to  it,  the  elastic  state  indicates  that  the  force  of 
cohesion  is  destroyed,  and  that  two  bodies  in  this  st^ite  aie 
in  the  condition  most  favourable  to  combination ;  so  that 
now  tbat  the  attractive  force  of  their  molecules  has  been 
changed  into  a  repulsive  force,  every  cause  which  shall 
fitvour  the  latter  will  be  in  opposition  to  the  forioer.  •  It 
happens,  however,  that  by  raisiog  the  temperature  of  the 
two  gases,  that  is  to  say,  by  augmenting  their  repulsive 
force,  their  attractive  force  is  increased.  It  cannot  be 
believed,  that  the  heat  does  nothing  more  than  separate 
their  molecules  to  greater  distances  from  each  other ;  for, 
ill  this  case,  why  sBould  a  mixture  of  hydrc^ene  and  ox- 
ygene  gas  not  inflame  under  the  receiver  of  an  air-pumpi 
where  it  may  be  indefinitely  dilated  ? .  Neither  is  it  to  be 
supposed  that  the  heat  acting  instantaneously  can  pro- 
duce a  compression  which  favours  the  combination  of  the 
two  gases  by  bringing  their  moleculeii  into  closer  contact ; 
for  it  is  easy  to  convince  ourselv^  that  a  nuxtureef 
oxygeoe  gas  and  hydrogene  gas,  heaM  very  gradusiUy 
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witbottt  opippsiog  lis  dilatation,  will  nevertheless  inflamet 
when  tbe  temperatur^e  shall  be.  su6b;ieDtly  elevated.  . 

,  Having  now  proved,  that  under  determined  circum* 
stances  tbe  €Oinba:ition  of  hydrogene  and  oxygene  may 
be  complete,  we  shall  proceed  to  examine  whether  its 
products  are  constant* 

According  to  all  the  expericKients  which  have  been 
Biade  on  the  composition  of  water,  the  result  has  been 
considered  to  be  uniform.  There  has.  however,  some- 
times  been  obtained  a  small  quantity  of  nitric  acid ;  but 
it  baa  been  ascertained  that  this  acid  is  no^  d  constant 
product  of  the  combustion  of  the  hydrogene,  but,  on  the 
contrary,  merely  accidental.  Cavendish  was  the  first  who 
discovered  this  formation  of  nitric  acid,  and  Messrt^" 
Fourcroy,  Seguin,  and  Vauquelin,  have  taught  us  how 
we  may  avoid  it,'  and  obtain  water  vyithout  any  acidity. 
It  has  not,  4ndeed,  been  demonstrated,  that  oxygenated 
or  faydi^ogenated  waters  have  not  been  formed,  because, 
in  all  the  exact  experiments  that  have  been  made,  the 
combustion  of  the  hydrogene  gas  has  always  been  ef- 
fected in  the  same  manner,  and  at  most  it  wouFd  be 
proved  that  those  which  have  been  obtained  are  constant 
under  the  same  circumstances.  If  we  compare  the  com- 
bustion of  hydrogene  gas  with  that  of  nitrous  gas,  the 
products  of  which  itre  so  variable,  we  shall  be  still  more 
justified  in  concluding,  that  since  oxygene  has  alviays 
predominated  in  the  experiments  which  have  been  made, 
an  oxygenated  water  may  have  been  formed  ;  whereas, 
if  hydrogene  had  been  predominant,  a  hydrogenated  wa» 
ter  vfrould  have  been  the  result  Let  it  then  be  admitted, 
that  an  oxygenated  water  may  be  formed ;  if,  for  ex- 
ample, we  obtain  it  in  all  circumstances,  and  it  be  con- 
starit,  this  will  be  of  no  consequence  with  regard  to  the 
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proportion  of  its  principles,  which  must  serve  for  the 
analysis  of  the  air;  but  if  it  be  so  only  because  the  ov* 
ygene  predoroinated,  it  is  manifest  that  we  shall  no 
looger  obtain  the  same  proportions  when  wc^  alternately 
cause  both  gases  to  predominate. 

TO  BE  CONTINUED  IN  OUR  NEXT, 

-aase-mm^^  ,         ,  ■       i     ■      ,         ' l n\^  »n 

InteUtgence  relating  to  ArfSy  Manufactures j  Uc. 

(Juikeniie  CommunUatioff  f0r  (Hii  Deptirtmeni  tffmtr  tVorIt  wiUbe 

thankfully  received^X. 

A  Varnish  for  Wood  and  other  Substances. 

iVl.  CHEVALIER,  of  Berlin,  has  invented  a  new  var- 
nish applicable  to  wood,  plaster,' and  other  substances 
The  specimens  which  he  has  submitted  to  the  examioa* 
tion  of  M.  Hermbstaedt,  have,  resisjbed  the  action  of  river 
water^i  of  water  ioipreguated  wrth  salt,  of  the  air,  of 
rain,  and  of  a  weak  alkaline  ley ^  ~  M.  Hermbataedt  is 
convinced,  that  wood  employed  for  the  construction  of 
ships  or  houses,  piles  sunk  in  water  or  wet  earth,  &g.  If 
coated  with  this  varnish  would  last  three  times  as  long, 
^nd  run  no  risk  of  rotting.  Two  pounds  and  a  half  o{ 
the  varnish  are  sufficient  for  a  surface  of  a  hundred  square 
feet.  It  is  sold  at  eighty-two  Prussian  dollars  tbebua- 
dred  weight. 

Foiinic  Acid. 

» 

M.  Suersen,  of  Kiel|  has  published  some  experitnents 
upon  the  formic  acidf  from  which  he  cooolud^  thaki 
notwithstanding  the  labours  of  M.  Deyeux^  and,  the  later 
ones  of  Messrs.  Fourcroy  and  Vauquelin,  the  identity  of 
tbiaacid  with  that  of  vinegar  is  not  proved. 

Painting 
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Painting  on  Class, 

M.  Mohe,  an  optician  at  Berlin,  is  said  to  have  re- 
stored the  art,  which  had  so  long  been  lost^  of  indelible 
painting  upon  glass.  According  to  the;  German' Joomalsr 
the  celebrated  chemist  Klaproth  has  declared  that  M. 
.Mohe's  painting  cannot  be  effaced  without  ^estro^iog  tbo 
g.lass* 

Galvanic  Pile  composed  entirely  of  Vegetable  Matters. 

.  Dr.  Joseph  Baronio^  of  Milan,  ba^  published  a  d^ 
scription  of  a  Galvanic  Pile,  composed  entirely  of  ves^e* 
bible  matters.  He  cut  disks  of  horse-raddi^h  and  of  red 
boet,  about  two  inches  in  diameter;  be  then  prepared  equal 
di&iks  of  walnut  wood.  The  latter  disks  were  furnished 
witvh  riMsed  margins,  ta  ccfritain  a  small  quantity  of  solu- 
tion  of  acidulous  tartrite  of  potash  (cream  of  tartar)  in 
vinegar,  ^ui  which  liquid  they  had  previously  been  boiled, 
in  order  to  free  them  from  the  resinous  principle  which 
the  walnut -wood  contains. 

The  pile  being  formed  with  sixty  pairs  of  disks,  the 
one  of  horse^raddish,  the  other  of  beet,  separated  by  the 
wooden  disks «  into  which  a  small  quanti^  of  the  above^ 
mentioned  sol^ution  is  poured.  Galvanic  effects  are  obtained 
upon  a  prepai'ed  fro^  the  spinal  marrow  of  which  is 
made  to  communicate,  by  means  of  a  leaf  of  cochleariuy' 
with  the  base  of  the  pile. 

In  place  of  thi?  raddisb  and  red  beet,  the  author  has' 
already  substitute  d  disks  of  other  veigetabies  with  equal 
success.  He  invites  men  of  ^ience  to  repeat  and 'Vary 
these  experiments,  which,  be  flatters  himself,  will  serve 
to  extend  the  application  of.  the  Galvanic  theory  to  all 
vegetation. 

List 


N 


MO 


List  af  Paier^s. 


List  of  Patents  fir  Imentions^  He. 
(Continued  from  Page  240.) 

J  oltEPH  FLETCEte*,  of  Hontey,  f  n  the  county  of  Derby, 
Needle-maker ;  for  a  machine  for  raising  water. 
Dited  Janoaiy  t%y  1806. 

George  Bartok  Alcock,  of  the  city  of  Kilkenny,  in 
that  part  of  the  united  kingdom  of  Great  Britain  and  Ire- 
land called  Ireland  ;  for  certain  improvements  in  lamps. 
Dated  January  23,  ld06. 

John  Dobbs  Davies^  of  New  Compton-street,  id  the 
county  of  Middlesex,  Gentleman ;  for  a  saddle-bar  on  aa 
improved  construction,  which  he  denominates  the  Motion 
Saddle-bar.     Dated  January  23,   1806.  *" 

•Robert  Berriman,  of  Speen,  in  the  county  of  Berks, 
Wheelwright ;  for  a  machine  for  preparing  land,  for  the 
reception  of  seed,  which  he  is  confident  willfirove  of  the 
utmost  advantage  to  agriculturists  in  saving  com,  in  pro- 
diKMng  a  Regular  and  more  abundant  crop,  and  in  en- 
abling, the  farmer,  at  an  easier  rate,  to  keep  his  land  free 
imvk  a}14iind«  of  weeds*    Dated  JaiMtary  2%  1806. 
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No.  XLVII.  SECOND  SERIES.  April  1806. 

I 

Specification  of  the  Patent  granted  to  James  Boaz,  of 
the  City  of  Glasgow^  Civil  Engineer ;  for  a  new  and 
impraoed  Method  of  raising  Water ^  and  working  Md" 
chinen/f  by  Means  of  Steam. 

Dated  July  2,  1805. 
With  a  Plite, 

JL  O  aU  to  whom  these  presents  shall  com^^  &e. 

'  Now  KNOW  Y£,  that  in  compliance  with  the  said  proviso, 
I  the  said  James  Boaz  do  hereby  declare,  that  my  said 

,  invention  is  described  in  manner  following ;  that  is  to 
say :  My  method  consists  in  constructing  and  using  of  a 
certain  engine  or  instrument,  which  in  this  my  specifica- 
tion I  do  designate  or  denote  by  the  name  or  denomina- 
tion of  a  Pump ;  which  said  pump  consists  of  parts  ca- 
pable of  being  varied  as  to  their  relative  dimensions,  ma- 
terials, forms  or  shapes,  situations,  and,  in  some  re- 
spects, their  uses  or  applications,  still  preserving  the 
distinctive  character  of  the  engine  or  instrument  itself. 
And  I  do  hereby  fully  describe  the  same,  by  reference  to 
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the  diawings  or  figures  hereunto  annexed,  with  8ev4eral 
of  the  moiit  obvious  and  direct  methods  of  varying  its 
structure,  sufficient  to  enable  any  worknnani  of  compe- 
tent skill  for  works  of  this  nature^  to  carry  my  said  inven- 
tion into  effect  and  practice. 

A,  Fig.  I   (PIat;e  XIII.)  is  th^  tube  through  whicb  the 
steani  passes  from  the  boiler  to  this  pump  or  engine  ;  B  is 
the  upper  conipartment  of  the  pump ;  C  the  lower  cotn- 
partment.     These  are  divided  horizontally  by  rfrf,  a  par- 
tition into  whiph  is  fixed  <?,  a  tub^  op^n  i|t  both  ends :  ff 
is  a  floating  piston,  which  rises  and  fai^s  with  the  surface 
of  the  water  in  C,  and  is  perforated  throughout  id  the 
middle  so  as  that  it  may  rise  and  fall  in  C  without  being 
stopped  by  the  tube  e.     Fig.  2  is  a  perspective  section  of 
the  piston.  To  the  bottom  of  the  piston  is  fixed  gg^  a  rod, 
which  passing  through  the  centres  of  ^ and  B,  works  through 
A,  a  stuffing  box.     The  upper  end  of  g  is  employed  to 
work  the  hand<gear  which  is  not  here  drawn,  as  it  may  be 
variously  constructed  like  that  of  other  steam  engines.   I 
is  the  hot  water  cistern  ;  J  is  the  cold  water  cistern ;  K 
the  hot  water  tube  y  L  the  cold  water  tub^ ;  at  the  upper 
eqd  of  wbicb|  and  within  J,  is  m,  the  delivering  valve. 
\,  and  K.  are  joined  together  s^t  n,  ufiiting  into  O  O,  pm 
tybe,  the  lower  end  of  whic]^  is  iniQcierse4  in  jUie  waler  to 
be  raised  ;  ^d  i«  fi|rni6be4  with  pj  the  receiving  yalve  io 
the  well ;  { is  t^e  ^xit  spout  for  the  discharge  of  the  wi^r 
raise4 ;  t  \%  the  V£^lve  through  which  fiteiiB)  passes  froin  the 
boiler  into  C  ;  S  the  ^duclion  v?dye  ci^iiiiaMiiiicatifig  with 
P  ai^l  C ;  ti^&,  b£€i^hio^  valve;  u the  re|;iifuiiig  cock ;  V 
the  float  of  14]  W  the  height  of  the  f^poent  of  oold  water; 
]^  OQ  ^ditipnal  pipe^     In  aJL  thj^  figttce^  steam  is  repce* 

«ented  orapge^  w^r  blue  *, 

I 

«  Th«  eoJouriag  it  neceMMrlJj  omitted  iatfae  plate,  and  the  parti 
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Op&diion.  The  fifst  thing  to  be  done  befbre  working, 
is  td  fiH  B,  C^  L,  K,  O,  O,  I,  J,  with  watef ;  the  steam 
ih  then  adttiitted  throttgb  f  into  C.  This  in  the  next  place 
beatstbewatef  When  it  has  approached  the  boiling  pointy 
its  surface  in  C  being  pressed  by  the  steatjiy  and  the  water 
not  beitig  allowed  to  escape  elsewhere,  Is  forced  up  the 
tube  ^  into  B,  which  being  stili  ^ull  of  water,  a  part  passes 
dovirn  K,  atid  the  valve ^  being  shut,  the  water  ascends  iti 
L,  and  opeoitig  the  valve  m,  i^preads  itself  in  J,  whence  ■ 
it  finally  escapes  through  the  spout  ^,  When  the  steam 
bas  displaced  the  watef  in  C,  as  represented  in  the  figure, 
the  piston  (always  descendiiig  with  the  sufface  of  the  water 
idC)  then  acts  by  its  rod  upon  the  hand^gear  which^hut 
Ihe  steam  valve  r^  and  opens  the  eductioif  valve  S ;  the 
consequence  of  this  is,  the  water  in  B,  by  its  own  gravity, 
fans  dowfi  r,  and  forces  the  steam  in  the  lower  compart^^ 
ment  C  to  pass  through  S,  into  the  upper  compartment  B ; 
wherein,  ascending  by  its  own  levity,  it  comes  into  con- 
tact with  the  bottom  of  the  cold  water  cistern  J,  aiid  is 
condensed  ;  a  vacuuih  being  thereby  formed,  the  atmo* 
sphere,torestoi*ethe  equilibrium,  forces  Cold  water  from  th* 
well  up  through  P^  0,  O,  K,  as  fair  as  the  dotted  linei 
at  W.  By  this  time  the  piston  will  have  fiseii  to  d  df  when 
it  wiH  Caiise  the  hand-gear  to  instantly  shut  8  and  open  t; 
tbrdugh  ihfs  latter,  fresh  steam  fforti  ihe  boiler  will  enter 
C  for  another  stroke,  as  before.  Should  any  air  have 
tTeert  injected  al6itg  with  the  steaiA  of  last  stroke,  or 
tJth^rwise,  it  willhaVe  dscended'  to,  and  be  lodging  at, 
the  top  of  ft.  irt  Oi'def  to  get  rid  of  this  air,  which  if  al* 
Iciwed  torenrdin  woiikl  dffelct  the  vacuum  next  stroke,  tTie 
vfery  «teall  breathing  ^^fvfe  Y,  ^  placed  ott  the  top  of  B, 
opening  upwards  into  t,  whef^  it  is  dWayi  covered  with 
waiter  i  whenever  there^re  frefth  sttfam  presses  into  C, 
the  pressure  opens  t,  allowing  the  iilr  tb  esca:pe.   A  ijuiall 
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quantity  of  hot  water  always  passes  o^t  of  B>  along  with 
it  This  hot  water  would  accumulate  in  I, 'and  run  over, 
but  the  cock  u  is.  opened  by  its  float  V  whenever  the  hot 
w&ter  in  I  exceeds  a  certain  height,  and  the  superabun- 
dance is  taken  again  into  B.  By  this  mode  of  operating 
no  cold  water  from  the  well  is  ever  allowed  to  enter  Bor 
Cj;  for  all  that  ascends  into  K  at  each  stroke  by  \t&  greater 
gravity  than  hot  water  keeps^undermost,  and  rising  no 
higher  up  that  pipe  than  to  W,  descends  again  and  ulti^ 
mately  passes  away  by  the  spout  q.  The  vacuum  pro- 
'  duced  is  also  very  perfect,  for  the  pump  is  most  com- 
pletely purged  of  air  through  the  breathing  valve  every 
stroke.  The  strength  of  steam  necessary  to  force  the  wa- 
ter down  K  and  up  L  every  stroke  is  not  great,  for  the 
columns  of  fluid  in  these  pipes  nearly  balance  each  other, 
and  there  is  little  more  power  required  than  what  is  ne- 
cessary to  overcome  the  friction  of  the  water  on  the  sides 
of  the  pipes. 

When  it  is  required  to  force  water  above  the  pump, 
after  it  has  been  so  raised  by  the  atoiospbere,  the  spout 
q  is  closed  up,  and  the  additional  tube  X  for  the  water  to 
pass  up  through  is  fixed  upon  the  top  of  the  cold  water 
cbtern.  The  pump  then  works  as  before^  only  the  steam 
must  be  strong  in  proportion  to  the  height  the  water  it 
required  to  be  raised.  In  both  cas^s  the  boiler  should  be 
fed  out  of  the  hot  water  cistern. 

When  water  is  to  be  raised  a  small  bdght  only,  say 
15  feet,  the  pump  may  be  wrought  with  very  weak 
steam,  in  exactly  the  same  way  as  Fig.  1,  with  this  dif- 
ference :  the  delivering  valve  is  placed  at  my  Fig.  3^  from 
whence  tbe  water  raised  runs  off  through  the  spout  }; 
J  is  the  cold  water  eistern^  I  is  the  hot  water  cistern,  in 
which,  there  is  neither  breathing  valve,  returning  cock, 
nor  float,  as  in  Fig.  1.    Instead  thereof^  however,  there 

II 
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is  5^,  an  air  chest,  furniabed  with  two  cocks  z  and  X, 
the  Upper  end  of  z  opens  into  tbe  cistern  I,  and  is  always 
covered  with  water :  its  lower  end  opens  into  y.  Tbe 
nf^pet  end  of  X  opens  into  y^  and  its  lower  into  B. 

Operation.  When  steam  enters  C»  cock  %  is  shut,  and 
cock  X  is  open.  The  consequence  is,  whatever  air  may 
have  been  in  B  will  by  its  levity  ascend  up  through  X 
into^,  and  displace  its  bulk  of  water.  (Tbe  air  inj/.is 
coloured  red  *.)  When  the  vacuum  takes  place  X;.  is  shut 
and  z  open  :  tbe  consequence  is,  all  the  air  that  had  so 
arisen '  into  ^  will  asciend  through  ;k  and  eacape,  as  its 
place  will  be  occupied  by  as  much  water.  Tbe  opening 
and  shutting  of  cocks  %  and  X  may  be  performed  by  the 
motion  of  the  piston  rod,  and  will  allow  an  escape  of  air  ^ 
from  the  pump  every  stroke.  It  is  perhaps  unnecessary 
to  add,  that  the  cistern  I  and  J  will  require  a  continual 
supply  of  water,  which  may  either  be  raised  into  a  re- 
servoir by  shutting  m,  and  working  for  a  time,  as  Fig.  1  ' 
or  otherwise,  as  found  most  convenient.  When  a  quan- 
tity of  oil  or  fat  matter  is  allowed  to  float  on  the  water 
in  B  and  C,  Figs.  1  and  3,  it  more  completely  prevents 
the  water  therein  from  being  cooled  by  being  in  contact 
with  the  bottom  of  the  cold  water  cistern,  instead  of 
foVming  the  body  B,  C,  of  the  pump.  Figs.  1  an,d  3,  as 
there  drawn,  one  vessel  placed  above  another,  and  com* 
municating  by  cocks  or  valves,  might  answer  tbe  same 
purpose,  though  perhaps  not  quite  so  well,  and  the 
iiand-gear  made  to  work  by  a  floating  pistiHi  on  the^ut- 
aide,  buoyed  up  every  stroke  by  the  water  emitted  from 
the  delivering' valve  m. 

When  water  is  to  be  raised  from  where  the  pump  is 
plaf^ed^  as,  say  from  A  B^   Fig.  4,   it  may  be  con- 

*  In  the  plate  this  .part  if  necessarily  not  coloured,  and  is  left 
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strutted  as  fotlowt }  B  B  is  tbe  body  of  the  pump ;  r 
is  thd  steam  raWe  %  ff^  the  piston,  which  is  doable^ 
die  more  efiectually  to  prevent  any  cold  water  ucendhig' 
far  up  in  B ;  indeed  it  may  consist  of  more  pieced  tb&n 
two,  or  a  quantity  of  oil  or  fat  matter  in  B  wiH  serve  as 
a.barrier  between  the  hot  and  cold  water ;  gg  the  pis- 
tont-rod  working  through  the  stuffing-box*  A,  to  direct 
the  hand-gear ;  p  is  the  i^eceiring  valve;  m.the  deliver- 
ing valve ;  X  the  pipe  for  the  water  to  be  raised 
thrdugb  ;  t  the  steam  escape  cock. 

Operation.    The  whole  b||fig  filled  ^th  water,  isrhot  / 
and  open  r,  the  steam  enters  B ;  and  after  heating  the 
water  tbereini  it  presses  upon  iu  surface.   This  pressure 
shuts  the  valve  p  and  opens  m^  forcing  tbe  water  up  the 
tube  X.     When  the  piston  has  descended  sufficiently 
far,  r  is  shut  and  t  opened ;  ther  consequence  is,  tbe  wa- 
ter from  A  B  presses  down  the  valve  /r,  and  as  it  can- 
not, for  waut  of  height  or  head,  raise  the  Vaiye  m,  it 
ascends  into  B,  say  as  far  as  to  W,  presses  up  the  piston 
ff,  and  discharges  the  waste  steam*  through  tbe  cock  /; 
The  steam^cock  /  is  theii  shut  and  r  opened  ;  the  pres- 
sure of  the  fresh  steam  shuts  p  and  opens  m,  and  forces 
up  the  water  through  X  as  before.  By  this  mod^  of  ope* 
rating  no  cold  water  ever  ascends  higher  into  B  tbstn  to 
W,  and  it  is  again  pressed  down,  to  be  alternately  forced 
away.     In  place  of  allowing  the  steam  to  escape  at  /  k 
may  be  condensed  or  used  for  other  purposes. 

F^«  5i  is  another  constructi4»n  of  this  ptimp,  by  which 
water  can  be  raised  without  condensing  the  steam.  Bis 
the  steam  cylinder ;  r  the  steam  feed  eock ;  S  the 
waste  soeara  cock ;  /the  floating  piston  $  g  g  the  pistbn- 
rodv  which  works  the  ^and-g^ar ;  K  thd  hot'water  pipe; 
L  tbe  cold  water  pipe ;  p  the  receiving  valve  immersed  in 
the  well ;  m  the  delivering  valve ;  q  the  exit  spoutr;  i  the 
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breathing  valine;  u  the  coc^,  which  regulates  the  aise  of 
the  aperture,  through  which  the  breathing  if  made. 
J  the  cold  water  eistern;  A  the  rarifyingvetael  or  ex- 
hauster. Dark  blue  ^  represents  mercury^  or  anj  in^lallic 
composition  fluid  in  boiling  waten 

Operation.  The  whole  being  filled  with  f^ater  and 
mercury,  per  figure,  shut  S  and  open  r ;  the  steam  firom 
boiler  rushes  into  B,  and  after  heating  the  water  ^herein, 
it  presses  on  its  surface,  forcing  the  mercury  out  of  B 
up  into  A  (where  it  now  is).  The  mercury  in  A  forces 
the  water  above  it  down  the  pipe  K  up  L,  and  delivers 
the  water  through  m  into  the  cistern  J,  wheuce  it  runs 
out  by  the  spout  q.  When  the  piston  has  been  soft* 
cieotly  far  pressed  down  (in  which  i|tate  it  is  seen  in  the 
figure)  its  rod  shuts  r,  and  opeus  S ;  consequently  the 
mercury  which  had  been  forced  up  into  A  being  now 
allowed  to  act  by  its  gravity,  in  its^  descent  again  into  B, 
performs  three .  operations  at  the  same  time.  First,  it 
raises  the  floating  piston  ;  secondly,  it  presses  out  the  oM 
staam  through  the  waste  steam  cock  S ;  thirdly,  by  its 
gravity  it  produces  a  vacuum  in  A,  which  the  atmosphere 
fills  with  water.from  the  well  through  /».  Fresh  8(t«am  is 
thea  admitted  as  before.  Any  globules  of  air  that  may  have 
reached  the  top.  of  the  bend  of  the  hot  water  pipe  ooUeet 
themselves  together,  and  are  emitted  through  the  breath- 
iog  valve  t  every  time  the  steam  eiKers  B.  In  ease  it  is 
seen  that  too  much  water  passes  through  ^  along  with  the 
9ir^  the  cock  u  must  be  turned  to  dtmimsb  the  passage ; 
an^addttional  pipe,  as  X,  Fig.  1,  may  be  fixed  here  on 
4ii^  top  of  J  for  raising  t^e  water  still  higher.  It  is  ad- 
yiseable  ia  all  cases  or  constructions,*  when  convenient 
in  xHlier  respects,  to  place  the  body. of  the  pump,  or  as 
jDiicb  of  it  as^possiUei  within  the  boiler,  as  this  preveilts 

*  The  merfcai7  if  fhsifn  in  tlie  plate  by  tlie  dark  tbadiDg. 
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waste  of  steam,  and  saves  casing,  which  the  pump  ought 
to  be  surrounded  with. 

When  it  is  required  to  raise  water  several  hundred  feet, 
the  pump  is  constructed  as  follows,  and  the  water  is  raised 
by  stages  of  twenty  feet,  less  or  more,  by  a  series  of  ves- 
sels and  pipes  in  the  pit,  similar  to  a  method  invented  by 
Mr.  Peter  Keir,iand  long  ago  published  by  him  ;  and  to 
which  series  I  claim  no  exclusive  privilege,  but  only  de- 
scribe the  same  as  a  suitable  addition  to  be  used  along 
with  my  said  invention. 

Description  of  the  Steam-pump  adapted  to  raise  Water  by 
two  or.  more  Stages.  -  (See  Fig.  6.)  *  The  dark  space  A  is 
the  pit;  B  B  is  the  surface  of  the  earth ;  C  a  cavity  below 
the  surface  for  the  steam-pump ;  G  is  the  rarifying  vessel; 
H  is  the  main  air-pipe,  into  which  no  water  e^er  enters. 
The  other  pipes  are  all  for  water.  This  drawing  is  taken 
at  the  moment  when  the  steam  is  seen  rising  up  from  I 
into  J  to  its  own  destruction.  The  water  is  represented 
as  returning  back  from  G  into  I  to  fill  up  the  vacaam 
occasioned  by  the  condensation  of  the  steam.  At  the 
same  instant  the  water  appears  rising  up  through  the 
water  pipes,  as  will  be  explained. 

Statement  of  the  process.     When  by  the  admission  of 
steam  from  the  boiler  into  I,  the  rarifying  vessel  G  hss 
been  filled  with  water  forced  out  of  I,  and  if  that  steam  be 
afterwards  condensed,  th^  water  in  G  will  return  back  into 
I,  whence  it  came ;  hence  the  air  then  in  H  and  G,  as 
well  as  in  the  air-tight  vessels  K  L  M  N,  will  thereby  be 
very  considerably,  and  in  all  alike  equally  rarified.  O  isa 
foot  valve  at  the  bottom  of  the  pit ;  P  Q.R  are  three  opes 
tubs  placed  below  L  M  N ;  S  is  the  cold  water  cutern 
placed  below  K.    Now  it  is  obvious,  that  in  consequence 
of  the  rarifaction  having  taken  place  in  K  L  M  N,  the 
^};mosphere  will  endeavour  to  restore  an  equilibrium,  and 
will  force  water  from  O  up  into  N,  from  R  into  M,  from 

Qinto 
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,  Q,  into  L,  and  from  P  into  K.  Fresh  steam  from  the 
boiler  is  tbea  admitted  into  I ;  it  displaces  the  water 
tberein,forcingitupagainintoG.  Hence  the  air  contained 

.  in  G,  aa  well  as  in  the  air  pipe,  and  in  K  LM  N,  (which 
is  nearly  of  the  same  density  as  the  atmosphere)  isendea* 
Tonired  to  be  compressed ;  the  consequence  is,  the  water 
from  K  L  M  N,  by  its  own  gravity,  descends  througfa^ 
the  respective  foot  valves  of  these  vessels  into  S  P  Q  R ; 
that  which  falls  into  S  runs  off  by  a  declivity  on  the  sur- 
face of  the  earth,  but  what  falls  into  P.Q  It  remains  there 
ready  to  be  forced  up  another  stage  when  the  next  race«- 
faction  takes  place. 

It  might  perhaps  be  found  a  saviqg,  if  each  of  the  wai- 
ter pipes  had  a  foot  valve,  to  prevent  the  return  of  a 
portion  of  the  water  at  each  stroke  ;  but  these  are  not 
drawn  in  the  sketch.     The  air  is  represented  red  ^« 

Calculation,  Suppose  the  four' close  vessels  K  L  M  N, 
contain  each  ten  gallons,  the  rarifying  vessel  forty  gal- 
Ions  ;  the  contents  of  the  air  pipe  and  its  branches  beiug 
trifling  are,  to  avoid  confusion,  not  taken  into  account. 
If  the  rarifying  vessel  be  filled  with  water,  and  that  water 
withdrawn  from  it,  the  air  contained  therein,  and  in  the  four 
•mall  vessels,  will  be  rarified  exactly  one  half,  so  ihat  if  a 
barometer  tube  was  interposed  between  any  of  these  ves- 
sets  and  the  atmosphere,  the  latter  would  false  the  mercury 
therein  just  about  fourteen  inches ;  that  is,  with  a  pres- 
sure equal  to  seven  and  a  half  pounds  per  square  inch. 
Hence  water  would  naturally  rise  into  these  vessels  from  a 
depth  of  sixteen  feet,  and  ten  gallons  would  be  delivere<f 
on  the  surface  of  the  earth  at  every  stroke.  If  the  rari- 
fying vessel  was  made  larger,  the  degree  of  rarifactioa 

;Would    of*  course  increase  in  a  reciprocal  ratio,  and 
Water  would  rise  from  a  greater  depth ;  but  in  every  case 

.  *  See  note,  psige  91^5. 
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water  Js  raised  bulk  Cor  bulk  of  the  steam  that  enters  into 
X  To  make  these  drawings  more  clear,  several  parts  are 
shewn  in  profile,  which  in  practice  will  answer  better  if 
turned  in  other  directions,  whilst  other  •{>arts  are  not  in 
just  proportion  to  the  rest,  it  being  there  tneant  to  shew 
the  general  effect  and  connexion  of  the  whole.  The  close^ 
vessels  K  L  M  N,  need  be  but  small ;  the  open  vessels  P 
Q  R  may  be  stout  wooden  tubs,  and  will  cost  but  a  trifle 
each  ;  the  valves  are  few,  and  if  made  of  metal  will  last 
long.  There  is  no  friction  elsewhere  that  need  be  takes 
notice  of. 

When  I  hare  occasion  for  blowing  air  into  a  furnace,  or 
fot  other  purposes,  I  cause  the  pump  to  produce  a  Mast 
at  the  same  time  that  it  is  raising  water,  thus  p,  Fig.  7;  is 
abe  receiving  valve  of  the  pump,  through  which  the  water 
raised  passes  irp  by  the  pipe  O ;  D  is  the  air  vessel,  placed 
below  the  surface  of  the  water  in  the  well,  having  a  pipe, 
■I,  1,  leading  therefrom  to  the  furnace. 

Operatitm.  When  the  vacuum  takes  place  in  the  pump^ 

the  double  valve  p  rises,  shuts  the  lower  passage  2,  while 

the  atmosphere  forces  air  through  the  air  valve  3,  dowo 

the  pipe  1  1,  and  the  pump  is  supplied  through  the  pipieO 

with  water  out  of  D,  and  not  out  of  the  well ;  consequeatly 

the  surface  of  the  water  in  D  is  depressed  in  proportioo  to 

the  quantity  of  water  taken  thereout.    When  fresh  steam 

enters  the  pump,  the  double  valve  p  falls ;  consequeqtlytha 

water  in  the  well,  seeking  to  find  its  level,  passes  tbroogk 

she  aperture  2,  now  open,  fills  D  ready  for  the  nest 

i^roke,  and  forces  the  air  out  of  it  through  the  other  ait 

-valve  4,  to  blow  the  furnace.     The  blast  may  be  niade 

constant  by  any  of  the  usual  nrodes^     Instead  of  placing 

D  at  the  bottom  of  the  well  I  sometimes  place  it  at  or 

«iear  ^he  mouth  of  it,  and  by  alternately  filling  and  eoi^ 

ptying  D,  I  produce  ^  similar  blast,  after  which  the  water 

faised  is  applied  to  other  purposes. 

When 
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*  When  I  have.occasion  to  raise  but  little  water,  I  cause 
fbe  whole  power  of  the  pump  to  be  exerted  irt  producing 
a  very  strong  blast,  thus  :  J,  Fig*  8,  is  the  cold  water  cis* 
tern  of  the  pump  Fig.  1,  having  the  spout  q  closed  up; 
l^  ^1  3|  4,  are  air  vessels ;  5,  5,  5,  are  air  pipes  leading 
from  1>  3 ;  6^^^  6,  are  air  pipes  leading  from  2,  4.  The 
air  confined  in  tlie  pipe  and  vessel  is  coloured  red  *. 

Operation.  When  a  vacuum  takes  place  in  the  pump^ 
in  which  situation  the  figure  is  represented,  the  hand-gear 
pf  ihe  connecting  rods  7,  7,  shuts  the  valves  of  J,  2,  4| 
and  opens  those  of  1,  3;  the  consequence  is,  the  water 
descending  from  1 ,  3,  into  2,  4,  forces  the  air  out  of  the 
l^iitter  up  through  the  air  pipes  6,  6,  6  ;  at  the  same  time 
diat  4,  3  are  replenished  with  air  through  the  air  pip^ 
j,  5,  5.^  When  fresh  steam  enters  the  pump,  the  band«  ^ 
gear  opens  the  valves  of  J,  2,  4,  and  shuts  those  of  l^^  S ; 
ibe  water  then  falls  out  of  J,  2, 4,  into  1,  3,  and  the  well]^ 
and  so  on  alternatelj.  Hence  each  portion  of  water  per- 
lorois  four  operations  from  the  time  it  leaves  the  cold  wa^ 
ler  cistern  till  it  reaches  the  well ;  and  it  may  be  made  |e  .  ^ 
da  morb  or  less,  in  proportion  to  the  strength  of  the  1>Iasl 
jvlanted.  But  by  four  stages,  a  blast  of  upwards  of  three 
pounds  pressure  upon  the  square  inch  may  be  in  general 
^easily  obtained. 

As  from  the  different  situations  in  which  I  use  my 
pumps  or  engines,  the  water  to  feed  my  boiler  sometimta 
requires  to  be  raised  a  considerable  distance  ibrough  the 
feed  pipe  1  1,  Fig.  9,  and  as  I  have  often  oecasion  to  work 
wi^h  steam  of  a  high  degree  cff  expansibility,  I  feed  my  ^ 
boilers  in  the  following  mamier.  A  is  the  boiler  \  B  a  vetted 
in  which  and  in  the  boiler,  the  water  is  common ;  it  li 
connected  with  the  boiler  at  the  top  by  an  open  tube  G, 
^hrojjgb  which  the  steam  has  constant  acceas  toB»  and  m 

*  $9^  oote,  page  99i. 
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the  bottom  with  another  tube^  having  a  register  cock  in  d. 
E  is  &  vessel  connected  with  the  boiler  by  a  tube  /,  in 
which  is  a  cock  gy  wrought  by  the  tumbler  h  h^  which 
consists  of  two  levers,  fixed  in  a  nave/thatruns  on  a  shed 
on  tlie  centre  of  g,  A  pipe  i  i  reaches  from  the  botiom 
of  £,  and  teraiinates  in  a  valve  J,  which  opens  upwards; 
a  branch  K  leads  from  ii  into  B^  ending  in  a  valve 
opening  upwards  into  B. 

Operation,  When  the  water  in  the  boiler  gets  low,  the 
float  in  B  falls ;  the  uppermost  pin  on  the  float  rod  then 
presses  upon  that  arm  of  the  tumble^r  on  which  there  is  no 
weight,  and  brings  it  down  till  the  weight  fixed  ^on  the 
other  arm  of  the  tumbler,  passing  the  vertical  position, 
falls  down  on  the  other  side  towards  the  boiler,and  striking 
against  one  of  the  pins  in  the  round  plate,  which  forms 
thebead  of  the  cock^,  (and  is  coloured  red  *)  byasuddea 
jerk  opens  it  The  steam  then,  rushes  inta  E,  which  is 
previously  full  of  water,  and  pressinrg  on  the  surface 
thereof,  forces  it  all  through  the  branch  K  intp  B.  This 
sadden  accession  of  water  in  B  raises  the  floaty  and  in* 
rising  the  lowermost  pin  on  the  float  rod  Raises  up  the 
tumbler,  by  which  the  cock  g  is  instantly  shut.  Tbt 
steam  in  £  being  thus  insulated  soon  becomes  condensed, 
and  feed  water  rushes  up  the  feed  pipe  i  i  and  fills  Eagaia 
ireadyfoi^  delivery  into  the  boiler  whenever  the  fall  of  the 
float  solicits  another  supply.  In  order  to  keep^  shut  till 
the  vacminj  takes  place,  the  register  cock  d  is  shut  just  so 
much  as  to  allow  the  contents  of  B  to  pass  thereout  lei- 
surely into  the  boiler*  For  this  purpose  the  water  way  of 
the  register  oock  may  be  more  or  less  contracted  by  its 
faar.die,  as  found  necessary  ;  /is  a  weight  suspended  tea 
lever  which  counterpoises  the  0oat  in  B.  The  'drawing, 
J?ig,  9,  represents  the  cock  g  having  been  newly  opened, 

♦  Sec  Dote,  page  S2{lf.     . 

and 


— 


i  J 


ndworkmg  Machinei/y  by  Means  o/Steam^    S3t 

steam  forcing  the  water  out  of  E  into  B,  whicli 
ady  produced  a  tennporary  rise  of  the  float  in  B. 
)us  modifications  of  tliis  principle  of  feeding  may 
)ted,  though  different  from  this.    Thus  A,  in  Fig. 
I  boiler ;  b  c  are  two  cocks  on  a  pipe  leading  into 
1  d  the  feed  cistern.     If  by  the  hand-gear  b  and  €   , 
pened  altertiately  (one*of  them  being  always  shut) 
eding  would  go  regularly  on.     But  whenever  the 
e  of  the  water  in  the  boiler  was  Eigher  than  the  end   • 
;  pipe  next  b^  although  the  cocks  opened  as  usual^ 
iter  would  go  into  A,  because  no  steam  could  get 
the  pipe  to  displace  the  water.    Instead  of  the  cOck 
alve  opening  towards  the  boiler  may  be  used,  which 
work  itself  so  that  only  the  cock  b  will  need  turning 
itervals. 

jeneral  Observations.     Either  cpcks  or  valves  may  be 

d  in  all  these  operations,  and  any  fluid  may  be  raised 

well  as  water,  or  water  whether  pure  or  mixed  with 

y  other  substance,  and  the  alternate  motion  of  the  water 

/any  of  these  modes  may  be  made  to  work  machinery 

y  means  of  a  piston,  or  otherwise,  instead  of  raising 

'ther  water  ;  br  otherwise  the  raised  water  may  be  made 

to  operate  a,s  a  first  mover.  ^ 

In  witness  whereof,  '&c. 


Specification  of  the  Patent  granted  to  William  Scott,  of 
the  London  Glass-works^  East  Smithfield,  in  the  County 

'  of  Middlesex f  Glass  Manufacturer;  for  Improvements  in 
the  manufacturing  and  working  ofvarmu  Kinds  of  Glass. 

Dated  August  9,  1805, 


o 


X  O  all  to  whom  these  presents  shall  come,  &c. 

Novr  KNOW  YE,  that  in  compliance  with  the  said  proviso, 

I  the  said  William  Scott  do  hereby  describe  and  ascer- 
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id  the  steam  forcing  the  water  out  of  E  into  B,  whicli 
IS  already  produced  a  temporary  rise  of  the  iloat  in  B. 
Various  oiodifications  of  this  principle  of  feeding  may 
d  adopted,  though  different  from  this.    Thus  A,  in  Fig. 
0,  is  a  boiler ;  b  c  are  two  cocks  on  a  pipe  leading  into 
t  from  d  the  feed  cistern.     If  by  the  hand-gear  b  and  <r    , 
rere  opened  altertiately  (oae*of  them  being  always  shut) 
he  feeding  would  go  regularly  on.     But  whenever  the 
nrface  of  the  water  in  the  boiler  was  higher  than  the  end   • 
)f  the  pipe  next  b^  although  the  cocks  opened  as  usual^ 
30  water  would  go  into  A,  because  no  steam  could  get 
into  the  pipe  to  displace  the  water.    Instead  of  the  cOck 
ra  valve  opening  towards  the  boiler  may  be  used,  which 
Mil  work  itself  so  that  only  the  cock  b  will  need  turning 
at  intervals. 

General  Observations,  Either  cpcks  or  valves  may  be 
used  in  all  these  operations,  ^  and  any  fluid  may  be  raised 
as  well  as  water,  or  water  whethier  pure  or  mixed  with 
any  other  substance,  and  the  alternate  motion  of  the  water 
^y  any  of  these  modes  may  be  made  to  work  machinery 
by  means  of  a  piston,  or  otherwise,  instead  of  raising 
other  water  ;  t)r  otherwise  the  raised  water  may  be  made 
to  operate  as  a  first  mover,        '  '      ^ 

In  withess  whereof,  Slc. 
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Specification  of  the  Patent  granted  to  William  Scott,  of 
the  London  Glass-works^  East  Smithfield,  in  the  County 
^f  Middlesex^  Glass  Manufacturer;  for  Improvements  in 
ike  manufacturing  and  working  ofvarums  Kinds  of  Glass. 

Dated  August  9,  1805, 

JL  O  all  to  whom  these  presents  shall  come,  &c. 
Now  KNOW  YE,  that  in  compliance  with  the  said  provisio, 
I  the  said  Wiliiao)  Scott  do  hereby  describe  and  ascer- 
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id  the  steam  forcing  the  water  out  of  E  into  B,  whicli 
IS  already  produced  a  temporary  rise  of  the  float  in  B. 
Various  modifications  of  this  principle  of  feeding  may 
5  adopted,  though  diiferent  from  this.  Thus  A,  in  Fig. 
6f  is  a  boiler  i  b  c  are  two  cocks  on  a  pipe  leading  into 
tfrom  d  the  feed  cistern.  If  by  the  hand-gear  b  and  € 
rere  opened  alteiliately  (one'of  them  being  always  thut^ 
he  feeding  would  go  regularly  on.  But  whenever  the 
urface  of  the  water  in  the  boiler  was  higher  than  the  end 
>f  the  pipe  next  by  although  the  cocks  opened  as  usua!^ 
so  water  would  go  into  A,  because  no  steam  could  get 
into  the  pipe  to  displace  the  water.  Instead  of  the  cOck 
ra  valve  opening  towards  the  boiler  may  be  used,  which 
^U  work  itself  so  that  only  the  cock  b  will  need  turning 
St  intervals. 

General  Observations,  Either  cpcks  or  valves  may  be 
used  in  ail  these  operations,  ^  and  any  fluid  may  be  raised 
as  well  as  water,  or  water  whether  pure  or  mixed  with 
sny  other  substance^  and  the  alternate  motion  of  the  water 
V  any  of  these  modes  may  be  made  to  work  machinery 
l>y  means  of  a  piston,  or  otherwise,  instead  of  raising 
other  water  ;  br  otherwise  the  raised  water  may  be  made 
to  operate  a,s  a  first  mover.        '  r 

In  withess  whereof,  'fee. 
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Sfecification  of  the  Patent  granted  to  William  Scott,  of 
the  London  Glass-works^  East  Smitkfield,  in  the  County 
ff  Middlesex y  Glass  Manufacturer;  for  Improvements  in 
the  manufacturing  and  working  of  various  Kinds  of  Glass. 

Dated  August  9,  1805, 

JL  O  all  to  whom  these  presents  shall  come,  &c. 
Now  KNOW  YE,  that  in  compliance  with  the  said  proviso, 
I  the  said  William  Scott  do  hereby  describe  and  ascer- 
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id  the  steam  forcing  the  water  out  of  E  into  B,  whick 
L3  already  produced  a  temporary  rise  of  the  float  in  B. 
Various  modifications  of  this  principle  of  feeding  may 
5  adopted^  though  different  from  this.  Thus  A,  in  Fig. 
})  is  a  boiler  \  b  c  are  two  cocks  on  a  pipe  leading  into 
t  from  d  the  feed  cistern.  If  by  the  band-gear  b  and  ^ 
'ere  opened  altei^ately  (oae*of  them  being  always  ihut) 
lie  feeding  would  go  regularly  on.  But  whenever  the 
urface  of  the  water  in  the  boiler  was  higher  than  the  end 
)f  the  pipe  next  b^  although  the  cocks  opened  as  usual^ 
10  water  would  go  into  A,  because  no  steam  could  get 
into  the  pipe  to  displace  the  water.  Instead  of  the  cock 
ra  valve  opening  towards  the  boiler  may  be  used,  which 
^ill  work  itself  so  that  only  the  cock  b  will  need  turning 
at  intervals. 

General  Observations,  Either  cpcks  or  valves  may  be 
used  in  all  these  operations,  and  any  fluid  may  be  raised 
as  well  as  water,  or  water  whether  pure  or  miiced  with 
Any  other  substanc^i  and  the  alternate  motion  of  the  water 
by  any  of  these  modes  may  be  made  to  work  machinery 
^J  means  of  a  pistoti,  or  otherwise,  instead  of  raising 
other  water  ;  br  otherwise  the  raised  water  may  be  made 
to  Qperate  a-s  a  first  mover.        *  '     ^ 

In  withess  whereof,  Sec. 

» 

Specification  of  the  Patent  granted  to  William  Scott,  of 

the  London  Glass-worksy  East  Smithfield,  in  the  County 

tfMiddleseXf  G(ass  Manufacturer; /or  Improvements  in 

the  manufacturing  and  working  of  various  Kinds  of  Glass. 
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Dated  August  9,  1805, 

X  O  all  to  whom  these  presents  shall  come,  ficc. 
Now  KNOW  YE,  that  in  compliance  with  the  said  proviso, 
^  ^he  said  William  Scott  do  hereby  describe  and  ascer- 

taic^ 
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V.     < 
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and  working  Machtneiy  hy  Means  of  Steam'    S3t 

and  the  steam  forcing  the  water  out  of  E  into  B,  whicli 
has  already  produced  a  temporary  rise  of  the  float  in  B. 

Various  modifications  of  this  principle  of  feeding  may 
be  adopted,  though  different  from  this.  Thus  A,  in  Fig. 
lOf  is  a  boiler ;  b  c  are  two  cocks  on  a  pipe  leading  into 
A  from  d  the  feed  cistern.  If  by  the  band-gear  b  and  <r 
were  opened  alteiliately  (one^of  them  being  always  shut) 
the  feeding  would  go  regularly  on.  But  whenever  the 
iurface  of  the  water  in  the  boiler  was  bigher  than  the  end 
of  the  pipe  next  bj  although  the  cocks  opened  as  usual^ 
no  water  would  go  into  A,  because  no  steam  could  get 
into  the  pipe  to  displace  the  water.  Instead  of  the  cock 
^a  valve  opening  towards  the  boiler  may  be  used,  which 
Will  work  itself  so  that  only  the  cock  b  will  need  turning 
at  intervals. 

General  Observations,  Either  cpcks  or  valves  may  be 
used  in  all  these  operations, ,  and  any  fluid  may  be  raised 
as  well  as  water,  or  water  whether  pure  or  mixed  with 
any  other  substance,  and  the  alternate  motion  of  the  water 
by  any  of  these  modes  may  be  made  to  work  machinery 
by  means  of  a  piston,  or  otherwise,  instead  of  raising 
other  water  ;  br  otherwise  the  raised  water  may  be  made 
to  operate  a,s  a  first  mover.        *  /- 

In  witfiess  whereof,  '&c. 


■■  f 


Specification  of  the  Patent  granted  to  William  Scott,  of 
the  London  Glass-worksy  East  Smithfield,  in  the  County 
of  Middlesex  f  Glass  Manufacturer;  for  Improvements  in 
the  manufacturing  and  working  qfvarims  Kinds  of  Glass. 

Dated  August  9,  1805, 

X  O  all  to  whom  these  presents  shall  come,  &:c. 

Now  KNOW  YE,  that  in  compliance  with  the  said  proviso, 

I  the  said  William  Scott  do  hereby  describe  and  ascer- 

-  tain 


ifi4  Patent /^r  Tmprwemints  in  nutnufMcturing'  Clfiss. 

tain  ibe  nature  of  my  said  invention,  and  the  mapner  ia 
which  the  same  is  to  be  performed,  as  follows  \  .that  is  to 
say  :  The  object  of  my  patent  is  to  grind  and  polish  glass 
of  various  species,  of  a  thinner  substance  than  has  hitherta 
been  practised,  and  rendering  such  fit  for  window-sashes^ 
^Pdirrors,  or  looking-glasses,  either  from  plate,  brown  or 
flint  glass,  by  flashing  or  expanding  such  in  the  process 
of  manufacturings  by  a  rotative  motion,  in. a  similar 
manner  to  window-glass,  preserving  such  thickness  in  the 
blowing  as  may  be  deemed  necessary.  When  drawii 
from  the  annealing  kilns,  to  be  cut  into  squares  or  panesy 
placing  two,  three,  or  more,  upon  each  other  in  spre^ul* 
ing  6r  annealing  kilns,  upon  flat  surfaces  of  stones,  glasS| 
or  other  substances,  and  producing  such  degree  of  h^ 
as  will  cause  the  glass  to  give  or  yield  to  the  surface  thus 
placed  upon,  thereby  becoming  flut  aud  adapted  for 
grinding,  and  polishing  withogt  grinding,  rendering  such 
fit  for  silvering ;  it  yvhichtime  they  should  be  withdrawn. 

Also  to  grind  and  polish  sheet  or  spread  glass,  as  has 
not  been  made,  used,  or  intended  for  that  purpose; 
namely,  grinding  and  polishing,  by  flattening,  as  above 
described,  and  by  buckling,  tying,  or  fixing  such  to  beds 
^f  plaster,  for  grinding,  and  for  polishing. 

The  methods  hitherto  usually  adopted  for.  mapufac- 
turing  plate-glass  intended. fon  such  purposes,  are  by 
blowing  cylinders,  and  cutting  them  open  with  shears  at 
each  end,  or  casting  on  metal  tables  ;  either  of  which 
processes  necessarily  requires  a  thickness  or  substance 
greatly  exceeding  the  mode  I  have  proposed. 

Ip  witness  whereof,  ^c. 


4*  •  • 
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Speeifieation  of  ih§  PatciU  granted  to  Samu£L  A^nsss,  y" 

Red4ion-plac€^  in  the  Parish  of  St.  Sepulchre^  in  the 

mUy  rf  London^  China-enameler ;  for  Methods  of  pre- 

,  paring  various  Enamel '  Colours,  and  of  applying  the 
same  so  prepared  to  the  ornamenting  useful  Vessels  <f 
Glass.     Dated  Nov.  26.   1 905* 

O  all  to  whom  these  presents  shall  come,  &o. 
Now  KNOW  YE,  that  in  corapliaoce  with  the  said  proviso, 
I  the  said  Samuel  Anness  do  hereby  declare,  tliat  my  said 
inveotioftof  certain  improved  methods  of  preparing  various 
enamel  colours,  and  of  applying  the  same  so  prepared  to 
the  ornamenting  useful  vessels  of  glass,  and  the  manner 
in  which  the  same  is  to  be  performed,  are  described  as  fol- 
lows; that  is  to  say :  the  object,  aim,  and  purpose  io  Hfkp 
composition  of  the  said  coloiXrs,  beside  their  particular 
respective  tints,  consist  in  making  them  so  fusible  as  to 
melt  or  adhere  to  vessels  of  glass  by  a  degree  of  heat  not 
so  cQnsiderable  as  tomeltor  injure  the  vessels  themselves; 
and  the  composition  and  modes  of  application  of  thQ  said 
colours  are  as  follows : 

To  prepare  the  Flux  or  principal  Matter  for  Enamelling 

on  Glass  Vessels^ 

Method  L  Take  lib.  of  saturnus  glorificatus  (to  pre- 
pare giorificatus  thus:  take  litharge  or  white  lead,  put 
it  in  a  pan,  pour  on  distilled  vinegar,  stirring  it  well 
over  a  gentle  fire  till  the  vinegar  becomes  impregnated 
with  the  salt  of  the  lead,  evaporate  half  vinegar,  put  it 
in   a  cool  place  to  crystallize,  and  keep  the  crystals  dry 

'for  use) ;  half  a  pound  of  natural  fcrystal  calcined  to  a 
whiteness;  one  pound  of  salt  of  polverine,  or  other  fit 
alkali;  mix  them  together,  and  bake  in  a  sloVheat  f6r 

'      •  about 
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about  twelve  hours,  then  melt  the  mass,  and  *  pulverize 
the  same  in  an  agate  mortar,  or  any  other  proper  vessel 
which  is  not  capable  of  communicating  any  metallic  or 
other  impurity. 

Method  II.  Or  take  three  pounds  of  saturnus  glorifi- 
catus ;  three  quarters  of  a  pound  of  natural  cry^stal,  as 
above;  two  pounds  of  salt  of  polverine,  or  more  or  less 
of  any  of  the  above ;  mix  and  beat  the  same,  as  in  me- 
thod I.  always  observing  to  put  more  crystal,  if  required 
to  be  harder  and  less  fusible,  and  more  salt  of  polverine 
if  softer  and  more  fusible ;  and  farther,  as  all  colours 
must  be  mixed  with  more  or  less  of  one  of  these  or  the 
following  fluxes,  those  colours  which  abound  most  with 
metal  or  metals  will  require  a  less  proportion  of  flux  or 
fusible  matter  than  those  wherein  there  is  much  earth, 
stone,  &c. 

Method  IIL  Take  litharge,  or  white  or  red  lead,  or 
any  preparation  of  lead  or  lead  ores,  and  pearl-ash,  nitre, 
borax,  soda,  or  any  salt,  natural  or  prepared,  which  is 
capable  of  assisting  the  vitrification  of  stones,  earths, 
sands,  clays,  spars,  fossils,  calcareous  matters,  metals, 
aemi-^metals,  minerals,  &c.  and  take  sand,  flints,  or  any 
stones,  earths,  clays,  crystals,  spars,  fossils,  or  petrifi* 
cations,  glasses  of  any  kind,  whether  transparent  or 
opake ;  mix  more  pr  less  of  any  or  all  of  thenv- together, 
as  the  hardness  or  softness  of  the  flux  requires.  But  I 
think  Method  I.  the  best 

To  make  Green. 

Method  1.  Take  one  ounce  of  copper  dust,  tw« 
ounces  of  sand,  one  ounce  of  litharge,,  half  an  ounce  of 
nitre ;  or  two  of  copper,  one  of  sand,  two  <of  lithargCi 
0ue  and  a  ha^  of  nitre;  mix  them  with  equal  parts  of' 

flax, 
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BuXy  or  vary  tbe  proportions  of  them,  as  may  be  found 
necessary)  according  to  tbe  tint  of  colour  required. 

Method  IL  Or  take  blue  or  green  vitriol  or  azustam 
or  any  preparation  of  copper  or  copper  ores,  or  bobalt, 
crude  or  prepared,  or  smalt  or  any  blue  .made  from 
lapis  lazuli,  or  a^ure-stone  or  any  other  matter  which 
Trill  stand  the  test  of  fire,  and  antimony  or  any  prepa- 
ration of  Naples  yellow,  mixed  in  due  proportion  with 
any  kind  of  blue  glass  or  enamels,  and  yellow  glass  or 
enamels  ;  melt  them  together  by  fire,  or  use  them  raw, 
by  simply  grinding  with  a  proportion  of  flux,  as  may  be 
found  most  convenient,  according  to  the  glass  it  is  used 
upon,  as  the  glass  of  different  manufactories  differs  mucfb 
in  hardness  and  properties;  or,  instead  of  sand,  tiaike 
pulverised  flint,  natural  crystal,  or  any  stone  or  earth 
that  is  vitrifiahle ;  but  I  think  sand  best ;  and  instead  of 
litharge,  take  red  lead  or  any  preparation  of  lead,  end 
instead  of  common  nitre,  take  soda,  rochettes,  boras,  or 
any  alkaline,  or  aiiy  other  salt,  natural  or  factitious,  or 
bone«ash  or  any  other  ash :  any  of  these  or  any  fit  ma* 
terial  which  will  assist  the  vitrification  of  stones,  earths, 
glass,  &c«  Take  any  proportion  of  any  or  all  of  the 
above,  according  to  the  tipt  of  the  colour  required  :  but 
I  think  Mefthod  I.  muchjhe  best. 

•  • 
To  -make  Black, 

Method  I.  Take  calcined  iron  one  ounce,  cobalt, 
crude  or  prepared,  one  ounce,  or  zaffer  two  ounces,  aui^ 
manganeze  one  ounce  ;  mixed  with  equal  parts  of  flux» 
by  melting  or  grinding  together. 

Method  II.  Take  sand,  pulverized  flint,  flint-glass^ 
or  any  stone  or  earth,  qr  vitrifiable  substance;  mix  them 
with  blue  or  green  vitriol,  calcined  copper/  or  any  prd;- 
paration  of  copper  or  copper  oreS|  gold,  antimony;  or 
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My  metal,  ore,  earth,  cakareM^  tm^ter^  natural:  or 
prepared,  containing  any  of  the  aforesaid  metaU,  &c. 
temper  them  with  enamels,  er  glasses  of  aiiy  kind,  ac- 
ebrding  to  the  tint  or  quality  required  ;  they  niay  b^  ren- 
dered fiofter  with  any  of  the  preparations  of  lead  or  salts 
mentioned  in  the  method  for  making  green,  and  harder 
by  the  addition  ef  more  of  the  tinting  matter :  but  Me- 
thod I.  is  much  the  best. 

Itfethod  I.  Take  of  lead  and  tiii  ashes  one  ouuce,  lU 
thfHtge  Qfie4>iMi(h&,  antimony  one  ounce,  sand  one  ounce, 
Bitve  fonT'  oanees ;  calcine  or  melt  them  together,  pul- 
i^rize^  and  mix  tiiem  with  a  4foe  proportion  of  flux,  aa 
die  aatittre  of  the  glass  may^require ;  or  take  more  or  less 
ef  any  or  aH  the  abore,  acoocding  to  the  depth  of  colomr 
desired. 

Method  11.  Take  any  prepaxalion  of  Naples  yeilofi^ 
eis  sjlvsei^  or  any  oompound  which  contains  sitrer,  or  an* 
titnony,  or  any  metal,  semi-metel,  mineral,  clay,  earthy 
or  stoee,  or  oalcareou'S  mattier  which  will  yield  a  yellow^ 
tfaiERt  will  stand  the  test  of  fire;  any  or  alllmay  be  tern* 
fie^ed  wkh  uiy  khid  of  3^11ow  enamel  or  yellow  glass,  oc 
made  harder  or  softer  by  the  addition  of  any  of  the  salts^ 
leads,  flints,  earths,  or  stones,  &c.  mentioned  in  the  me- 
thod  to  make  green  ;  always  observing,  that  the  leads^ 
.  sttks,  &o:  render  it  softer,  and  the  flints,  earths,  stones, 
iK9%  harder,  as  is  the  case  With  all  ^amds  and  glasses  t 
iHit'  I  think  Method  I.  the  best.   ' 

To^nmfi:e  Blue. 

Method  I.  Take  prepared,  cobalt  one  Ounce,  sand  one 
ounce,  red  lead  one  ounc^^  nitre  one  ounce,  flint  glass 
two  ounces;  melted  together  by  fire,  pulverized  and 
^'^  '-       .       ^  fluxed 
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fluxed  according  to  the  degree  of  softness  or  sireogtb  ^ 
colour  required.  ^ 

Method  11.  Take  soialt  of  any  kind,  or  bli^e  prepared 
from  lapis  lazuli  or  azure-stone,  or  copperor  silver^  pr  any 
kind  of  menal,  seuai-metal,  mineral,  earth,  or  Calcareous 
matter^  froai  which  a  blue  or  blue-gree»  can  bedra-w* 
which  will  stand  the  test  of  gre ;  mix  th^oi  with  flux,  or 
any  kind  df  glass  or  enamel,  and  reader  it  moce  faard| 
witb^an  addition  of  puWeriaed  flinty  or  stone,  or  earthy 
or  any  vitrifiafbte  substance  ;.  or  s^ore  jspft,  by^ny  |Hrepar 
ration  of  lead,  or  any  kind  pf  salt^  patural  or  furepar^ ; 
but  I  think  Method  I.  the  best^ 

y 
-    •  •  /  «  I      , 

To  make  Olive. 

Method  I.  Take  one  ounce  of  the  blue  as  |Nrepare4 
in  Method  I.  half  an  ounce  of  black  as  prepared  in  Method 
I.  half  an  6unce  of  yellow  as  prepared  in  Method  L ;  grind 
them  for  use ;  if  necessary,  add  flux  to  make  it  softer. 

Method  II.  Take  of  any  of  the  blues,  or  any  or  all 
the  materials  from  whieh  the  blues  are  tf ade^  any  of  the 
Uock,  or  any  or  all  of  the  materials  frinn  which  the  Uaefcf 
are  made,  or  any  of  the  browns,  or  any  or  all  fA  the  na^ 
ierials  from,  which  the  br^wiis  are  m^d^  tad  yellow^  of 
-any  op  all^  of  the  materials  from  which  the  yellowii  %xm 
rmade;  mix  any  or  all  these  together  as  the  tint  requires; 
harden  or  soften  them  as  is  observed  for  the  gTeeris,  or 
take  any  metals,  semi-metab,  minerals,  oves^  flints^ 
aaitds,  earths,  stones,  spars,  petrilacttons^  o»  any  eaka* 
T600S  matter,  or  any  matter  whieh  will  yield  a  colour 
wbe&  fluxed  t  but  the  first  i»  the  best^ 

To  make  White.  * 

Method  I.  Take  tin.  prepared  bjt  aqim-fortis  one 
m^e»  ted  \^dit  one  ooooei  of  white  pebble-'atene  or  na«* 

Xx2  tuna 
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tural  crystal  two  ounces,  nitre  one  ounce,  arsenic  on6 
drachm,  with  equal  parts  of  flux,  or  more  or  less  as  the 
softness  or  opacity  may  require ;  melted,  c^lc^ned,  or 
used  raw. 

Metho(]  II.  Take  lead  and  tin  ashes,  or  any  prepara- 
tion of  lead  and  tin,  and  bone-ash,  or  any  matter  con- 
taining arsenic,  or  any  white  stone,  e^rth,  or  clay,  or 
any  calcareous  matter,  or  any  wares  or  porcelains,  talcs, 
spars,  plaster  ,of  Paris,  chalk,  Hme,  or .  whitening,  or 
any  matter  which  will  retain  a  whiteness  in  the  fire,  or 
any'wbite  glass,  or  any  white  enamel ;  take  any  or  all  of 
these,  and  temper  them  with  any  of  the  preparations  of 
lead  or  salt,  or  both,  to  render  them  mpre  soft,  as  men- 
tioned  in  method  to  make  green  ;  or  harden  them  witb 
sands,  flints,  stones,  clays,  earths,  &c.  more  or  less  of 
any  or  all :  but  I  think  Method  I.  the  best. 

To  fnake  Purple. 

Method  I.  Take  the  finest  gold,  dissolve  it  in  aqoa- 
^regia,  regulated  with  sat  ammoniac;  put  it  in  a  sand 
heat  for  about  forty-eight  hours  to  digest  the  gold,  col- 
lect the  powder,  grind  it  with  six  times  its  weight  of 
sulphur,  put  it  into  a  crucible  on  the  fire  till  the  sulphur 
is  evaporated,  then  amalgamate  the  powder  witli  twice  iti 
Weight  of  mercury,  put  it  into  a'mortar  or  other  vessel, 
and  rub  it  together  for  about  six  hours,  with  a  small 
quantity  of  water  in  the  mortar^  which  change  fre* 
quently,  evaporate  the  remaining  m^tcury  in  a  crucible, 
and  add  to  tbe  powder  ten  times  its  weight  of  flux,  or 
^more  or  less  as^  the  hardness  or  softness  of  the  colour  may 
require. 

Method  11.  Dissolve  gold  in  aqua-regia,  precipitate 
it  with  a  solution  of  tin  in  aqqa-fortis ;  mix  it  with  eight 

timet 
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time's  its  weight  of  flux,  or  more  or  less  as  the  hardness 
or  softness  of  the  colour  may  require. 

Method  III.  Or  take  manganese  and  copper^  and  any 
preparation  of  cobalt,  wlch  salt  of  tartar,  temper  them 
with  any  kind  of  purple,  blue,  or  black  enamels,  or 
glasses,  or  ingredients  for  making  enamels  or  glasses ; 
take  more  or  less  of  any  or  all  these,  and  flux  it  or  them 
as  the  colour  requires.  The  gold  may  be  prepared  by 
amalgamation  only,  or  solution  only,  or  by  any  precipi-' 
tate,  evaporation,  calcination,  or  fusion :  but  I  think 
Method  L  preferable. 

To  make  Rose  Colour. 

Method  I.  Take  purple  as  prepared  MetKod  I.  mix  it 
with  thirty  times  its  weight  of  fluxj  and  one  hiindredth 
part  of  its  weight  of  silver  leaf,  or  any  preparation  of  sil- 
ver, or  vary  the  proportion  of  the  flux  and  silver,  as  the 
quality  of  the  colour  may  require ;  or  any  of  the  other 
preparations  for  purple  will  do,  varying  the  proportion  of 
the  flux  and  silver  as  above ;  or  any  materials,  from  which 
purple  can  be  produced,  will  with  the  addition  of  silver 
and  flux  answer  :  but  Method  I.  is  the  best 

To  make  Brown. 

Method  I.  Take  red  lead  one  ounce,  calcined  iron  one 
ounce,  antimony  two  ounces,  litharge  two  ounces,  zafFer 
rone  ounce,  sand  twVounces,  calcined,  or  melted  together, 
>  or  used  raw,  as  may  be  most  expedient,  or  vary  the  propor- 
tions of  any  or  all  the  above  as  tint  or  quality  may  require. 

Method  II.     Take  any  preparation  of  antimony,  co- 
balt, mangarieze,  tin,  silver,  gold,  iron,  lead,   copper, 
zinc,  platina,  nickel,  arsenic,  bismuth,  mercury,  or  any 
other  metal,  semi-metal,  mineral,  clay,  earth,  stone,  sand, 
.  or  any  q^Llcareous  matter,,  natural  or  prepared,  from  which 
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eolour  can  be  drawn,  and  temper  any  or  all  of  the  aboft 
with  fluxi  or  .any  enametor  ingredient  for  making  enamel 
or  glass,  or  ingredients  for  making  glass.  Browns  may 
be  produced  in  greater  abundance  from  a  greater  variety 
of  metals,  semi-metals,  minerals,  earths,  ocbresy  umbers^ 
and  calcareous  matters,  than  any  other  colour,  as  almost 
every  metal  will  yield  a  brown :  but  I  think  Metbod  h 
the  best. 

Method  of  application.  The  aforesaid  colours  may  be 
applied,  to  vessels  of  glass  in  the  following  manner  :  vis,, 
by  painting,  printing  or  transferring,  dipping,  floating, 
and  grounding. 

T0  painty  mix  the  colours  (when  reduced  by  grind* 
in^  to  a  fine  powder)  with  spirits  of  turpentine,,  teoft* 
fer  them  with  thick  oil  of  turpentine,  and  apply  them 
with  camel  hair  pencils,  or  any  other  thing  ihougirt 
proper;  or  mix  them  with  nut  or  spike  oil,  of  any  other 
essential  or  volatile  oil,  or  with  water,  in  which  case  use 
gum  arabic,  or  any  other  gum  that  will  dissolve  in  water, 
or  with  spirits,  varnishes,  gums  of  any  kind,  waxes^  or 
resins  :  but  the  first  I  conceive  to  be  the  best. 

To  print,  take  a  glue  bat,  full  size,  for  the  subject,^ 
charge  the  copper-plate  with  the  oil  or  colour,  and  take 
ti»e  impression  with  the  bat  from  the  plate,  which  io^pres-* 
>iM  transfer  on  the  glass ;  if  the  impression  be  not  strong 
enough,  shake  some  dry  colour  on  it,  which  will  adbei^ 
to  the  moist  coloiir ;  or  take  any  engraving  or  etching,  or 
stamp,  or  cast,  and,  having  charged  it  with  the  oil  dr 
e^loor,  transfer  it  on  the  glass,  by  n^eans  of  prepared  pa- 
per, veUum,  leather,  or  any  other  siibstanee  that  will 
answer ;  but  I  think  the  first  the  best.    Any  of  the  afore* 
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ftatters  of  any  kin<i,  reduced  td  a  proper  state,  as  is  ne« 
cessary  in  printing  in  general ;  any  or  all  of  these  may 
be  used  alone,  or  mixed  with  the  colours.  When  used 
alone,  the  colour  is  to  be  applied  in  powder  zfi  before 
mentiooed.  .  .     / 

To  dipf  mix  the  colour  to  about  the  consistency  of  a 
cream  with  any  of  the  ingredients  used  for  printing, 
wherein  dip  the  glass  vessel,  keep  it  in  motion  till  smooth. 

Togroundy  first  charge  the  glass  vessel  with  oil  of  tur* 
pentine,  with  a  camel-hair  pencil,  and  while  moist  apply 
the  colour  in  a  dry  powder,  which  will  adhere  to  the  oil, 
or,  iiistead  of  oil  of  turpentine,  use  any  of  the  materia}* 
vsed  for  printing  :  but  I  think  the  first  the  best. 

Tojlmtf  mix  the  coiour  witb  any  of  the  ingredients  used 
for  printing,  to  a  consistency  according  to  the  atreogth 
Qf  ground  required,  float  it  through  a  tube,  or  any  otbet 
vessel,  moving  or  shaking  the  piece  of  glass  till  the  coloiK 
is  spread  over  the  part  required. 

In  witness  wbereo^  fcc. 
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Specification  of  the  Pateni  granted  to  Mar€  Isambard 

_  •  ■  _,  > 

BftimEL,  of  Portseay  in  the  County  of  Hants,  Gentle-^ 
'   man  ;  for  Saws  and  Machtnery  upon  an  improved  Con* 
struction  for  sawing  Thnber  in  an  easy  and  expeditious 
Manner,     Dated  May  7,  1805. 

Witb  a  Plate. 

O  all  to  whom  these  presents  shall  come,  Iccv 
Now  KNOW  YE,  that  in  compliance  withLthe  said  proviso, 
I  the  said  Marc  Isambard  Brunei,  do  heveby  declare,  thai 
flay  said  tnvention  is  described  by  the  drawings  aod-expta* 
nations  thereof  hereunto  annexed,  and  the  fQliowiiig  de«> 
.     .  scription 
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tcription  thereof,  vi»,  the  saws  are  inteaded  to  b^  of  a 
circular  form ;  and,  in  order  to  obtain  a  great  diameteri 
made  of  two  or  more  pieces  of  s^eet-steel,  properly  ad« 
justed  and  fixed  together,  see  Figs.  1,  2,  3,  4  and  7, 
(Plate  XIV).  The  saw  Fig.  1,  is  made  of  eight  piece^^ 
The  pieces  AAA  having  been  cut  to  the  proper  shape, 
and  fitted  together  at  the  edges,  as  represented  at  B,  Fig. 
4,  are  strewed  (see  1,  1,  1,  Fig.  1.)  against  a  fianch  A, 
Tig.  2,  which  has  been 'previously  turned  very  flat;  the 
holes  through  which  the  screws  pass  are  cut  in  an  oblong 
form,  in  order  to  admit  of  adjustment.  When  the  plates 
have  been  thus  fastened  to  the  flanch  A,  another  flanch 
C,^Fig.  1  and  2,  is  laid  upon  the  plates;  and,  in  order  to 
make  it  fit,  and  bear  with  equal  power  upon  each  plate, 
several  thicknesses  of  paper  or  leather,  of  the  size  of  the 
fianch,  are  placed  between  it  and  the  plates.  The  fianch 
C^  is  fastened  to  the  other  by  screws  2,  2,  2,  &c.  Before 
they  are  screwed  tight  the  plates  are  drawn  in  concentri- 
cal!}',  by  means  of  wedges  3,  3,  3,  Ace.  in  order  to  close 
the  joints.  It  must  be  observed  tbfiit  the  joints  niade  in  the 
form  B,  Fig.  4,  must  be  turned  according  to  the  direction 
of  the  revolving  motion  of  the  saw.  Saws  composed  of 
three  or  more  pieces  are  intended  to  be  fitted  and  &stened 
in  the  manner  before  described  ;  if  composed  of  two 
pieces  (see  Fig.  3)  the  joining  edge  must  be  hollow  at  the 
part  A  of  .the  plate,  and  sharp  at  B,  see  o  A  and  o  B. 

'  Specification  of  the  Machinery,  The  Improvements  io 
the  machinery  for  sawing  timber  in  an  easy  and  expedi- 
liovs  manner  consist  in  the  mode^  of  laying  and  holding 
tbe  piece  of  wood  in  the  carriage  or  drag,  in  the  facihtj 
of  shifting  the  saw  from  one  cut  to  another,  and  in  the 
practicability  of  sawing  both  ways  either  towards  or  frtoi 
the  saw  or  saws. 

The 
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The  figures  5,  6,  7^  and  8  *,  represent  the  machinery 
fitted  up  with  one  circular  saw  only.  The  circular  saw 
'  A  is  adjusted  upon  a  spindle,  of  a  cylindrical  form,  which 
turns  within  rodings  C  C.  The  saw  is  intended  to  ba 
turned  with  either  a  strap  or  a  band,  moved  by  any 
power  (windf  water^  steam,  horses  or  men).  The  drum 
D  Figs.  5  and  6,  is  to  receive  a  strap.  The  log  or  piece 
of  timber  (see  E,  Figs.  5,  6,  7,  8,)  is  placed  upon  «  drag 
or  carriage  F,  and  held  fast  by  means  of  clamps  G.  The 
carriage  or  drag  is  moved  to  and  from  the  saw  by  the 
handle  or  crank  H,  Figs.  5,  6,  and  8,  communicatingi 
by  the  assistance  of  cog-wheels,  to  a  pinion  J,  Figs.  5  and 
7,  which  engages  in  a  rack  K,  Fig.  7.  The-drag  or  car- 
riage is  furnished  with  rollers^  in  order  to  ease  its  longi* 
tfidinal  motion,  and  is  intended  to  be  moved  by  hand^  .in 
order  to  accelerate  or  stop  it  at  pleasure.  The  length  of 
the  carriage  or  drag  is  according  to  the  size  of  the  timber 
intended  to  be  converted  by  such  machinery. 

When  the  saw  has  performed  one  cut,  it  is  shifted  to  the 
next  in  the  following  manner:  supposing,  for  .example, 
that  ihe  saw  bas'been  through  the  first  cut  1,  see  the  log 
E,  Fig.  5,  the  saw  is  then  moved  collaterally  to  the  next 
cut  2,  and  so  on,  and  kept  to  its  place  by  means  of  a 
screw  N,  Figs.  5  and  6.  This  screw  N  is  complete  at  one 
end  to  the  extremity  of  the  cylindrical  shafts,  and  passes 
in  a  direction  parallel  to  it  through  the  rodings  C^  4., 
Figs.  5,  6,  and  8.  This  manner  of  sawing  timber  requires 
06  fastening  to  the  log  when  it  isjntended  to  be  slabbed, 
only  excepting,  however,  when  the  log  is  crooked,  ia 
which  case  it  may  be  forced  to  become  straighter  by  the 

assistance  of  cramps  G,  G,  Figs.  5,  6,  7,  8«    M,  M,  Fig. 

I 

*  Ft{^.  S  if  a  trantveiMl  lectlpD,  Fi«^.  S  a  plan,  Ft$.  7  a  lateral 
•ectleb,  Fig.S,  an  elevation.  ^ 
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%y  represent  circular  wedges  intended  to  follow  the  cut 
opened  by  the  saw,  and  by  that  means  to  ease  the  frictiooy 
and  to  steady  the  piece  of  wood.  The  circular  wedges 
move  collaterally  when  shifted^  in  order  to  meet  with  the 
next  cut  of  the  saw.  The  drag  or  carriage  might  be 
moved  (if  found  more  advantageous)  by  the  machiBeiy^ 
which  gives  motion  to  the  saw.  « 

.  The  Figs.  9  and  10  represent  the  manner  of  adjusting 
several  saws  on  one  spindle,  by  which  means  a  piece  of 
wood  may  be  partly  or  Entirely  converted  at  one  opera- 
tion. In  that  case  the  flaoches  of  the  saws  are  fixed  upon 
an  iron  drum  A,  Figs.  9  and  10,  and  kept  firm  and  close 
with  each  other  by  four  bolts  1,  2,  3,  4,  Fig.  10.  In  or- 
der  to  lower  the  saw  or  saws  when  they  wear  awby,  ihe 
side  rails  P,  P,  Figs.  9  and  10  may  be  depressed  by  means 
of  the  wedges  Q,  Q,  iFigs.  9  and  10.  It  must  be  ob-' 
served,  that  the  log  or  piece  of  wood  does  not  lay  close 
upon  the  drag  or  carriage ;  it  is  raised  by  somp  pieces 
placed  crosswise,  see  O,  O,  O,  Figs,  jj,  6,  7,  and  9^:  the 
circular  wedges  described  at  MM,  Fig.  8,  are  liiso  repre- 
sented at^  M,  Fig.  1  \\  they  revolve  by  the  motion  of  the 
log,  and  keep  each  piece,  and  consequently  the  whole 
log,  steady. 

Fig.  12  refireseuts  an  instrument  composed  with  one  or 
several  plates  of  metal  to  be  used  in  lieu  of  the  circular 
wedge  or  Wedges.  The  distance  between,  these  plates  is 
regulated  by  that  between  the  saws.  . 
.  Fig.  13,  represents  the  breadth  of  tb^  plates  described 
above. 

In  witness  whereof,  &c. 

Note.  There  are  several  letters  marked  in  the  drawing  attached 
|o  tbe  specification  enrolled  in  the  office  which  are  not  mentioisi 
in  the  description,  they  haye  therefore  been  omitted  in  the  plate. 

Jddiimd 
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AMitwnat  Experirmnts  and  Remarks  on  an  artificial  Sub* 
stance^  which  possesses  the  principal  characteristic  PrO'- 
pcrties  of  Tannin. 

By  Charles  Hatchett,  Esq.  F.  R.  S. 

m 

(Concluded  from  Page  362.) 

§v. 

I\.S  many  vegetable  substances  when  roasted,  yield 
by  decoction  a  liquid  wbich  in  appearance  much  resem- 
bles the  arti6cial  tanning  matter  when  dissolved  in  water; 
I  roasted  some  of  the  common  dried  peas,  horse-beans^ 
barley,  and  wheat  flour,  the. decoctions  of  which  bow- 
ever  did  not  afford  any  precipitate  by  solution  of  isinglass* 
Evea  the  decoction  of  coffee  did  not  yield  any  precipi- 
tate l>y  this  method,  until  several  hours  had  elapsed,  and 
I  found  that  the  precipitate  so  formed  was  permanently 
soluble  in  boiling  water.  But  to  explain  this,  we  must 
recollect,  it  is  extremely  probable,  that  some  peculiar 
nicety  is  required  in  the  roasting  of  such  bodies  before 
the  tanning  substance  can  be  developed  :  and  this  seems 
to  he  corroborated  by  some  experiments  which  I  made  on 
the  decoction  of  a  sort  of  coffee  prepared  from  the  chi- 
cor^e  (I  suppose  endive)  root,  which  was  given  me  by 
Sir  Joseph  Banks  ;  for  although  this  decoction  did  not 
afford  an  immediate  precipitate  with  solution  of  gelatine,^ 
and  although  the  precipitate  was  also  apparently  dissolved 
by  boiling  water,  yet  upon  cooling,  the  same  precipitate 
was  reproduced  in  its  original  state.  I  am  therefore 
faiclined  to  believe,  that  the  tanning  substance  is  really 
developed  in  many  of  the  vegetable'  bodies  by  heat,  but 
that  a  certain  degree  of  temperature,  not  very  easy  to  de- 
termine^ is  absolutely  requisite  for  this  purpose. 

y  y  2  Before 
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Before  I  conclude  this  section,  it  may  be  proper  to  o&«* 
serve,  that  when  a  small  quantity  of  nitric  acid  viras  added 
to  any  of  the  above-mentioned  decoctions,  jind  when 
these  had  been  subsequently  evaporatecl  to  dryness,  and 
afterwards  dissolved  in  distilled  water,  they  were  con- 
verted  into  a  tanning  substance' perfectly  similar  to  that 
which  is  produced  by  the  action  of  nitric  acid  on  the 
varieties  of  coal.  i 

§VI.    , 

In  the  preceding  Paper,  a  variety  of  th6  tanning  sub- 
stance was  slightly  noticed,  which  was  formed  by  the  ac- 
tion of  sul|)huric  acid  upon  common  resio,  elemi,  amber^ 
&c.  &c.;  and  as  an  instance  has  occurred  of  the  formation 
of  the  same  substance  from  camphor,  acconnpanied  by 
circumstances  which  tend  to  increase  our  knowledge  of 
the  properties  of  the  latter,  I  shall  here  describe  this  ex- 
periment. 

Experiment  on  Camphor  with  sulphuric  Acid. 

The  eflfects  produced  on  camphor  by  sulphuric  acid 
liave  been  but  very  superficially  examined  ;  for  all  that 
iias  hitherto  been  stated  amounts  to  this^  that  camphor  is 
.dissolved  by  sulphuric  acid,  that  a  brown  or  reddish-brown 
solution  is  formed,  and  that  the  camphor  is  precipitated 
unchanged  from  this  solution  by  water.  These  tacts, 
however,  only  relate  to  a  certain  period  of  the  operation, 
for  if  thia  be  long  continued,  other  effects  are  produced, 
^bich  I  shall  now  describe. 

A.  To  one  hundred  grains  of  pure  camphor  put  into 
%  small  ^^s  alembic,  one  ounce  of  concentrated  sulphuric 
acid  was  added.  The  camphor  immediately  became  yel- 
^low,  and  gradually  dissolved,  during  which,  the  acid 
progressively  changed  to  brownish-red,  and  afterwardv  to 
brown.     At  this  period^  scarcely  any  sulphureous  acid 

was 
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was  evolved,  but  in  about  one  hodr  the  liquid  became 
blackish*brown  ;  much  sulphureous  acid  gas  was  then 
produced,  and  continued  to  increase  during  four  hours, 
when  tbe  whole  appeared  like  a  thick  black  liquid,  at 
which  period  not  any  odour  or  appearance  of  camphor 
could  be  perceived,  but  only  that  of  tbe  sulphureous  acid. 
After  two  days,  during  which  time  the  alembic  had  not 
been  heated,  there  did  not  appear  any  alteration,  unless  that 
the  production  of  sulphureous  gas  was  much  diminished. 
The  alembic  was  then  placed  in  a  sand-bath  moderately 
warm,  by  which  more  of  the  sulphureous  gas  was  ob- 
tained, but  this  also  soon  began  to. abate.  After  tbe  lapse 
of  two  other  days,  I  added  gradually  six  ounces  of  cold 
water,  by  which  the  liquid  was  changed  to  reddish-brown, 
a  considerable  coagulum  of  the  same  colour  subsided, 
the  odour  of  sulphureous  gas,  which  in  some  measure  had 
still  prevailed,  was  immediately  annulled,  and  was  suc- 
ceeded by  one  which  resembled  a  mixture  of  oils  of 
lavender  and  peppermint. 

The  whole  was  then  subjected  to  gradual  distillation, 
during  which,  tbe  water  cam^  Qver  strongly  impregnated 
with  the  odour  above-mentioned,  accompanied  by  a  yeU 
lowish  oil  which  floated  on  the  top  of  it,  and  which,  as 
far  as  could  be  ascertained,  amounted  to  about  three 
grains. 

B.  When  the  whole  of  the  water  was  come  over,  there 
was  again  a  slight  production  of  sulphureous  gas. .  I  then 
added  two  ounces  of  water,  whlqh  I  drew  off  by  distilla- 
tion, but  did  not  obtain  any  of  the  vegetable  essential  oil 
which  has  been  mentioned,  nor  did  the  odour  of  it  return. 
I  therefore  continued  tbe  distillation  until  a  dry  blackish 
brown  mass  remained  ;  this  was  well  washed  with  warm 
distilled  water,  by  which,  however,  nothing  was  ex- 
tr&cted  f  but  when  two  ounces  of  alcohol  were  digested  on 

it 
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it  during  twenty-four  hours,  a  very  dark  brown  tinctuwj 

was  formed. 

The  residuum  was  digested  with  two  other  ounces  of 
alcohol  in  like  manner,  and  the  process  was  repeated 
\intil  the  alcohol  ceased  to  act* 

The  residuum  had  now  the  appearance  of  a  compact 
sort  of  coal  in  small  fragments ;  it  was  then  well  dried, 
and  after  exposure  to  a  low  red  heat  in  a  close  vessel 
weighed  fifty  three  grains. 

C.  The  diflFerent  portions  of  the  solution  formed  by  at 
cohol  were  added  together,  and  being  distilled  by  means 
of  a  water^bath,  a  blackish  brown  substance  was  obtained, 
which  had  the  appearance  of  a  resin  or  gum  with  a  slrght 
odour  of  caromel,  and  weighed  49  grains.  ^ 

The  products  therefore  which  were  thus  obtained  from 
100  grains  of  camphor  when  treated  with  sulphuric  acid, 
were> 

« 

Graitts. 

A.  An  essential  oil  which  had  an  odour  some- 
what resembling  a  mixture  of  lavender  and  pepper- 
mint, about  -  -  -         -         -         -         S 

B.  A  compact  and  very  hard  sort  of  coal  in  small 
fragments         -  -         -         ^         -         -  53 

Gv  And  a  blackish  brown  substance  of  a  resinous 
appearance 4? 
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From  this  statement  it  appears,  that  there  was  an  increase 
in  the  weight  amounting  to  five  grains,  which  I  attribute 
partly  to  oxygen  united  to,  the  carbon,  and  partly  to  a 
portion  of  water  so  intimately  combined  with  the  last 
product,  that  it  could  not  be  expellecl  from  it  by  heat 

without 
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without  subjecting  it  to  decomposition.  The  properties 
of  this  substance  were  as  follows : 

L  It  was  extremely  brittle^  had  sodaewbat  of  tbe 
odour  of  caromel,  the  flavour  was  astringent,  and  it  spee- 
dily dissolved  in  cold  water,  and  formed  with  it  a  perma- 
nent dark  brown  soUition. 

3.  This  solution  yielded  very  dark  Brown  precipitates 
by  the  addition  of  sulphate  of  iron,  acetite  of  lead,  mu- 
riate of  tin,  and  nitrate  of  lime.      , 

3.  Gold  was  copiously  precipitated  by  it  from  its 
solution  in  the  metallic  state ;  and 

4.  By  solution  of  isinglass,  the  whole  was  completely 
precipitated,  so  that  after  three  or  four  hours,  a  colour- 
less water  only  remained. 

The  precipitate  was  nearly  black,  and  was  insoluble  in 
boiling  water ;  from  which  property,  as  well  as  from  the 
effect  produced  upon  prepared  skin  by  the  solution,  it 
was  evident,  that  the  substance  thus  obtained  from  cam-, 
phor,  was  a  variety  of  the  artificial  tanning  matter,  much 
resembling  that  which  may  be  obtained  from  resinous 
bodies  by  means  of  sulphupc  acid.  But  it  must  be  ob- 
served, that  this  sort  of  tanning  substance  seems  to  act  lew 
powerfully  on  skin,  tban  that  which  is  prepared  from  car-^ 
bonaceous  substances  by  nitric  acid,  and  the  precipitate 
which  the  former  produces  with  solution  of  gelatine  is 
more  flocculent  and  less  tenacious,  tban  that  which  in 
like  manner  is  formed  by  tbe  latter. 

It  is  however  remarkable,  that  when  a  small  quantity 
of  nitric  acid  was  added  to  the  solution  of  the  substance 
obtained  from  camphor,  and  when  after  evaporating  it  to 
dryness,  the  residuum  was  dissolved  in  water,  a  reddish 
brown  liquid  was  formed,  which  acted  in  every  respect 
similar  to  the  tanning  substance  obtained  from  the  varie- 
ties of  coal  by  nitric  acid, 

%  VIL 


35  2         Jddiiional  Experiments  on  a  Substame 


§  Vll. 

Froq>  the  experiments  which  have  been  related,  it 
appears  that  three  varieties  of  the  artificial  tanning  sub- 
stance^may  be  formed,  viz. 

1st.  That  which  is  produced  by  the  action  of  nitric 
acid  upon  any  carbonaceous  substance,  whether  vege- 
table, animal,  or  mineral. 

2dly.  That,  which  is  formed  by  distilling  nitric  acid 
from  common  re^in,  indigo,  dragon^s  blood,  and  various 
other  substances ;  and, 

3dly.  That  which  is  yielded  to  alcohol  by  common 
resin,  elemi,  asa  foetida,  camphor,  &c.  after  these  bodies 
have  been  for  some  time  previously  digested  with,  sul- 
phuric acid. 

Upon  these  three  products  I  shall  now  make  a  few  re- 
marks, which  I  have  hitherto  postponed,  in  order  that 
the  account  of  the  experiments  ofiight  not  be  interrupted.. 

The  first  variety  is  that  which  'is  the  most  easily 
formed ;  and  from  some  experiments  which  were  pur- 
posely made,  I  find  that  100  grains  of  dry  vegetable  char- 
coal afford  120  of  the  tanning  substance;  but  as  it  is 
extremely  difficult  completely  to  expel  moisture,  or  even 
the  whole  of  the  nitric  acid  whiqh  has  been  employed  *» 
an  allowance  pf  about  three  or  four  grains  ought  to.  be 
made,  so  that  after  this  deduction  we  may  conclude,  that 
1 00^  grains  of  vegetable  charcoal  yield  1 16  or  1 1 7  of  the 
dry  tanning  substance. 

The  proportions  of  the  constituent  parts  of  this  sub- 
stance I  have  not  as  yet  ascertained  ;  but  from  the 
manner  by  which   it  is   produced,  carbon  is  evidently 

«  Tbe  in«>«t  effieetuttl  method  of  ezpetliDg  the  Dttricacid»  if  to  re- 
duce tlie  ttuDiog  f ubfteaee  to  powder,  tad  repeatedly  evaporate  dif* 
ferent  portioni  of  distilled  water  from  it  ia  aglastor  porcelain  hasla* 
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the  base  of  it,  and  is  tbe  predominating  essential  ingre^ 
client.   '  s  . 

From  §  III.  experiment  F,  it  also  app^irs^  that  the 
other  component  parts  are  oxygen,  hydrogen,  and  ni- 
trogen ;  for  when  the  artificial  tanning  substance  was 
distilled)  ammonia  and  carbonic  acid  were  obtained,  ex- 
elusive  of  a  very  small  portion  of  a  yellow  liquor,  which 
stained  the  upper  part  of  tbe  retort,  and  which,  from  its 
tenacity  and  insoiubiiity  in  water  and  alcohol^  appeared 
to  be  of  an  oily  nature. 

As  I  had  taken  every  precaution  respecting  the  char- 
coal which  had  been  employed,  I  was  at  first  induced  to 
consider  the  above  facts  as  almost  positively  demonstra- 
tive of  the  presence  of  hydrogen  in  charcoal,  but  upon 
farther  reflexion,  and  upon  weighing  some  of  the  circum- 
stances which  attend  the  formation  of  the  artiHcial  tan* 
ning  substance,  I  still  feel  on  this  point  very  considerable 
doubt ;  for  I  have  constantly  observed,  that  diluted  nitric 
acid,  acts  upon  charcoal  more  effectually,  in  the  forma- 
tion of  the  tanning  substance,  than  when  it  is  employed 
ill  a  concentrated  state;  and  it  appears  therefore  very 
probable,  that  hydrogen  may  have  been  afforded  by  a 
portion  of  water  decomposed  during  the  process.  For 
admitting  that  the  new  compound  '(formed  by  the  action  of 
nitric  acid  upon  charcoal)  may  possess  a  certain  degree  of 
affinity  for  hydrogen,  this  being  exerted  simultaneously . 
with  ihe  affinity  for  oxygen  possessed  by  nitrous  gas,  may 
(especially  when  the  last  is  in  a  nascent  state)  effect  a  dcr 
composition  of  a  portion  of  water,  the  hydrogen  of  whicb 
would  therefore  enter  into  the  composition  of  the  tanning 
substance,  while  the  oxygen  would  supply  the  place  of 
part  of  that  which  had  been  taben  from  the  nitric  acid. 

Many  of  the  properties  of  the  tanning  substance  pre- 
pared fronoi  coal  by  nitric  acid  are  very  remarkable,  par- 
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tiealarly  tkoM  wWeb  famre  been  noticed  in  %  III.  experi« 
ments  F  and  G. ;  for  surely  it  is  not  a  little  singular,  thai 
this  substance  wben  burned  should  emit  an  odour  so  very 
smilat  to  animal  matter,  notwithstanding  that  tbe  tanning 
aubstance  tuud  been  prepared  from  pure  vegetable  char* 
coal.  And  again  in  experimenjt  G.  the  portion  whicb 
bad  not  been  precipitated  by  solution  of  isinglass,  was^ 
when  dried,  found  to  possess  a  strong  vegetable  odout 
very  analogous  to  oak  bade,  although  charcoal  is  ipodor-' 
ous,  and  isinglass  very  nearly  so. 

But,  after  all,  the  most  extraordinary  properties  of  this 
sttbstai^ce  are  certainly  those  whicb  so  nearly  approach  it 
to  tbe  vegetable  principle  called  taivnin ;  for  it  perfectly 
resembles  this  principle  by  its  solubility  in  water  and  iii 
alcohol,  by  its  action  upon  gelatine  and  upon  skin,  by  the 
effects  which  it  produces  upon  metallic  solutions,  upon 
tbose  of  the  earths,  and  of  the  alkalis. 

The  sulphuric  and  muriatic  acids  alsoaffecttbe  soluiioai 
of  it  a^  tbey  do  tboae  of  tannin ;  and  tbe  only  marked 
diflference^wbtch  as  yet  has  been  found  in  the  characters 
of  the  artificial  substance  and  of  tanniuy  is,  that  the  former 
i^  produced,  whilst  the  varieties  of  the  latter  are  more  os 
leta  destroyed  by  nitric  acid.  This,  for  the  present-  at 
least,  muat  draw  a  line  of  separation  between  tbem,  bitt 
we  must  not  forget,  that  even  the  varieties  of  tannin  *  do 
.  not  accord  in  the  degree  of  destructibiiity.    . 

'  The 

*  I  shall  here  venture  to  state  some  ideas  whicb  have  occurred  to 
me  oh  the  probable  cause  and  mode  of  the  formatioa  of  tannin. 

Mr.  Biggin  has  proved,  that  sinriiar  barks,  wben  taken  from  trees 
at  different  season^  differ  as  to  the  quantities  of  tannin  contained  m 
them.    (PhiK  Trans.  1799,  p«  a59.) 

l(r.  Davy  alto  observes,  <*  that  the  proportions  of  the  altringent 
principles  in  barkf  vary  consifierably  according  as  their  age  and  size 
are  different.*' 

*•  That 
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TImt  second  variety  of  the  taoming  iiilwti^acc  is  ofotainedl 
£rom  a  great  aumber  of  vegetable  bodies,  sttcbas  indigo, 

'  dragon'. 

^  That  iu  Qvery  aattiDgent  bark  tfae.inierior  while  bark  (winch  k 
tbefiartaext  to  the  alburnum)  coataiiu  tbe  largest  quaatitf  of  taaoia. 
Tbe  proportion  of  extractive  mattef  is  generally  greatest  in  the  mid- 
dle or  coloured  part ;  but  the  epidermis  seldom  furnishes  either  tan- 
■Id  or  extractive  matter.** 

If  (weaver  Mr.  Osvj  reaiarlw,  *<  tha^the  wbiteoaitiasl  layers  mt% 
comparatively  most  abondaat  in  young  trees,  and  haoce  fcbeir  barkf 
contain  in  the  same  weight  a  larger  proportion  of  tanain  than  tbe 
barks  of  old  trees."    Phil.  Traus.  1803,  p.  S64. 

We  find,  therefore, 

1st  That  tbe  pr opofdoa  of  taimia  in  tbe  same  trees  is  dtfereat  at 
different  seatont. 

Sdiy.  That  tanain  it  priaeipnily  conHdned  in  tbe  white  cortical 
hf  ert,  <Nr  interior  white  bark  which  is  next  to  the  alburnum  or  new 
iroods  aad 

Sdly.  That  thtese  white  cortical  layers  are  comparatively  most 
ibttndaat  in  yoang  trees,  and  that  their  barks  cofisequenCly  contaia 
ia  the  inme  weight  more  tamiia  than  the  barks  of  old  trees. 

1  tbalt  not  make  any  remarkf  on  the  first  of  these  facts,  as  it  aceorde 
with  6tber  similar  effects,  which  are  the  natural  consequences  of  the 
processes  and  periods  of  vegetation  i  but  the  second  and  third  appear 
^  be  important :  for  they  prove  that  tannin  is  principally  formed,  or 
at  least  dtepasitsd,  ia  the  interior  while  baHk^  Which  is  next  to  the 
all^ttrBiifn  or  new  wood  t  so  that  in  the  very  same  part  where  die 
nccessive  portions  of  new  wood  are  to  be  elaborated  and  deposited, 
we  find  the  principal  portion  of  tannid. 

>  It  sheaid  seem,  therefore,  that  there  is  an  intimate  connexion  be- 
tween the  formation  of  new  wood  and  the  formation  of  tannin  in  suCh 
v^«etiAdes  as  afford  the  latter  $  and  this  idiea  is  corroborated  when  tbe 
cberoicai  nature  of  these  substances  is  considered. 

From  experiments  made  on  the  ligneous  substance  of  vegetables, 
or  the  wOc»dy  fibre,  it  appears  to  be  composed  of  carbon,  oxygen, 
hydrogen,  and  nitrogen,  but  of  these  its  principal  and  essential  Ingre- 
dient is  carbon. 

Ia  like  mapadr  earbon  is  anquestionahly  the  basis  and  principal 
ingredleoa  of  tanaia.    Considering,  therefore,  that  both  of  these  suh- 
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dragon's  blood,. cooiinon  resin,  &c.  &e.  bj  digesting  and 
distilling  them  with  nitric  acid.  It  is  not,  therefore,  quite 
so  readily  prepared  as  that  which  was  first  described,  and 
its  relative  quantity,  when  compared  witlv  that  of  the 
substance  employed  to  produce  it,  is  I^ss. 

As  resin  and  some  of  the  other  bodies  do  not  afford  it 
until  they  hdive  been  repeatedly  treated  with  nitric  acid, 
and  as  during  each  operation  nitrous  gas  is  produced, 
whilst  the  strength  of  tbe  acid  which  comes  over  is  dimi- 
nished, it  seems  almost  evident,  that  this  tanning  substance 
is  formed  in  consequence  of  part  of  the  oxygen  of  tbe  ni- 
tric acid  becoming  combined  with  the  hydrogen  of  the 
original  body,  so  as  to  form  water ;  Ihd  tbe  carbon  being 

ilaficefcimsitt  principally  of  carbon,  (ba4  taoDin  is  tecreled  m  that 
part  of  barki  where  the  format  ton  and  deposition  of  new  wood  lake 
place,  and  that  tbe  quantity  of  tannin  is  the  most  connderabie  in 
yOuBg  lrees»  and  seem  therefore  to  keep  pace  with  ibeir  more  vigorouf 
growth  and  conseqn^t  formation  6f  wood,  it  appears  very  |>robable 
that  those  vegetiAles  whtcb  coatoin  lawua,  hmwe  tbe  foculty  of  ab* 
•ofbiflg  more  carbon  and  of  the  other  priociples  than  are  immedtatelj 
required  in  the  formation  of  the  different  proximate  vegetable  tub* 
stances,  especialJy  the  woody  fibre ;  that  this  excess,'  by  chemicai 
combination,  becomes  taonin,  which  is  secreted  in  the  white  interior 
bark  t' that  in  this  Hate  it  it  a  priaciple  pe^iarly  filled  locoiicttr  bjr 
assimilation  to  form  new  wood :  that  it  is  therefore  subseqaeatlf  de* 
oooiposed  at  the  proper  period,  and  is  employed  in  the  formatioo  of 
the  new  wood :  that  there  is  not  a  continual  accumulation  of  tanoio  ta 
the  vegetables  which  afford  it,  as  it  is  suc^ssiyely  formed  in  and  with 
&e  white  cortical  layers,  and  is  soccessivaly  decomposed  by  coacaniiig 
to  form  new  wood :  and  lastly,  that  as  the  vegetable  approaebas  teore 
nearly  to  the  full  malority  ofits  growth,  when  wood  is  lest  rapidly  aad 
less  plentifully  formed,  so  in  like  manner  less  tannin  is  secreted,  for  the 
fabric  being  nearly  completed,  fewer  materials  are  required. 

Such  I  am  inclined  to  suspect,  from  the  facts  i^bich  have  been  ad- 
duced, to  be  the  cause  and  mode  by  which  tannin  is  formed  in  oaks  aad 
other  vegetables ;  but  I  make  this  statement  only  at  a  probable  con- 
jecture,  which  may  be  refated  t)r caafirmed  by  (iilafe  obiervatioat. 

•  thus 
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thus  ia  some  mea»]are  denuded,  is  rendered  capable  of 
l>eii>g'gr^ually  acted  upon  by  the  nitric  acid  in  a  manner 
nearly  similar  to  that,  which  takes  place  when  it  has  been 
previously  converted  into  coaK         , 

The  colour  of  the  precipitates  which  this  tanning  sub- 
stance yields  with  gelatine  is  constantly  pale  or  deep  yel* 
low,  whilst  that  of  the  precipitates  formed  by  the  first 
variety  is  always  brown ;  I  am  therefore  indujced  to  be- 
lieve^  that  the  different  colours  of  the  precipitates  pro- 
duced by  the  varieties  of  tannin  depend  on  the  state  of 
their  carbon. 

When  resin  and  the  other  bodies  were  treated  as  above 
described  with  nitric  acid,  the  quantity  obtained  of  the 
tanning  substance  was  much  less  than  when  an  equal 
quantity  of  coal  was  employed,  or  even  when  these 
bodies  had  been  previously  converted  into  coal  in  the 
humid  way  by  sulphuric  acid. 

The  cause  of  this  seems  to  be,  that  a  number  of  other 
*  products  are  simultaneously  foraged,  all  of  which  require 
more  or  less  of  carbon  as  a  constituent  ingredient,  so  that, 
in  consequence  of  the  affinities  which  prevail  under  the 
existing  circumstances^  some  bodies  by  treatment  with 
nitric  acid  afford  but  little,  and  others  hone  of  the  tanning 
substance. 

The  greatest  proportion  of  this  substance  was  yielded 
by  indigo,  common  resin, .  and  stick  lac. 

The  quanfeity  obtained  from  asa  foetida  and  gum  ammo* 
niac  was  less. 

Benzoin,  balsam  of  Tolu,  balsam  of  Peru,  and  dra- 
gon's blood,  were  inferior  to  the  former  iti  this  respect,  so 
that  the  developement  or  rather  production  of  benzoic 
acid*  appeared  partly  to  counteract  the  formation  of  Ae 

tanning 

*  TheezpreisioD,  ^^proiuciien  0fhenzai€  aeid^**  may  appear  objec- 
tionable, and  I  shall  therefore  take  tbif  opporttioity  to  obiecve,  that  I 

mach 
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iDQch  faspect  the  presebt  ettobliibed  opiaioii  respecting  the'baliaius 
wbA  beozoicactd  to  be  erroaeoiit.  For  the  bftlfainf  are  defiaed  ai 
bodiet  compoied  of  retia  and  beasoic  acid  i  coiueqiieailj  tbe  l^ter » 
when  obtained  id  a  separate  state,  is  considered  as  an  original  ingr^ 
dieo^  or  educt. 

t  am  however  inclined  to  a  contrary  opinion,  for  I  consider  t?ie 
inlt«ni«as  pecaliar  snbttaoces,  wfaidi,  although' nearly  approaching 
jto  the  natura  of  resios,  are  nerertbelest  diflUreal  ta  ratpect  toihe 
joriginal  combination  of  their  elementary  principle'Si  whicb  combina- 
tion however  is  with  mnch  facility  modified  by  variout  causes,  and 
especially  by  a  certain  increase  oftemperature,«o  that  a  new  arrange- 
nient  of  the  elementary  principles  takes  place,  part  being  formed 
4nlo  resin,  and  part  into  benzoic  acid. 

.  Many  fai;ts  appear  more  or  less  to  support  tbis  opiiMoa  i  for  wbetber 
benzoic  acid  is  obtained  by  simple  sublimation,,  or  by  merely  digest* 
iug  benzoin  in  boiling  water,  according  to  Geoffroy*s  method,  or  by 
the  addition  of  lime,  as  recommended  by  Scheele,  or  by  employing 
alkalis  in  a  similar  manner,  nothing  posttive  can  be  inferred  from 
any  of  these  operations  to  pro  Ye  tbat  beaaoic  acid  is  obtained  as  aa 
^duct^  but  rather  the  contrary,  when  we  reflect  on  the  a^aitiet 
which  are  most  likely  to  prevail  under  the  circumstances  of  the  ^\U 
ferent  processes,  and  on  the  variable  proportions  of  tbe  benzoic  acidi 
and  although  benzoic  acid  has  been  discovered  in  the  urine  of  in* 
fants,  in  that  of  maay  adnlts,  and  constantly  in  thai  of  gramiai- 
Torous  quadrupeds,  such  as  the  camel,  the  horse,  and  the  eow, 
(S^Hhme  dei  ConnQUgances  Odmiqueit  par  Fourcroy,  4to  edit. 
Tome  IT.  p.  158 ;)  yet  all  tbis  certainly  appears  to  be  in  favour  of 
its  being  a  chemical  product. 

I  have  observed  wben  benzoin,  balsam  of  Tolu,  and  balsam  of 
Peru,  were  dissolved  in  sulphuric  acid,  that  a  gcaat  qaaataty  of 
beautifully  cryst^lized  white  benzoic  acid  was  sublimed  during  diges- 
tion ;  and  as  it  is  produced  in  so  very  pure  a  state  by  this  single  and 
sindple  operation,  I  would  recommend  a  trial  of  the  process  to  those 
who  prepare  benzoic  acid  for  commerce^  but  I  am  not  certain  whe- 
ther this  ragde  may  prove*  more  economical  ^an  tbas^  which  al 
present  are  employed.  -  .  ^ 

When  dragon's  b|ood,  however,  was  treated  in  the  same  aiianer 
with  sulphuric  acid^  I  could  9ot  obtain  a  partide  of  beaaoic  add  \  nor 

did 
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eofistderaM^  quantity,  seeitied  aisoluteh/  to  prei^ent  the 
foroiation  of  this  sobstance ;  for  whilst  abundance  of 
the  former  was  obtained  from  gum  arabic,  tragacantb, 
manna,  and  'guaiadum,  not  any^of  the  latter  could  be 
produced. 

Common  liquorice  appears  at  first  to  be  an  exception, 
but  from  the  smallness  of  the  quantity  and  the  colour  of 
the  precipitate  which  it  produced  with  solution  of  isio- 
glass^  I  am  almost  convinced  tltat  the  tanning  substance 
was  formed  by  the  action  of  the  nitric  acid  on  a  portion 
of  uncombined  car]bon,  which  being  in  a  state  approach- 
ing  to  coal^  is  probably  the  cause  of  the  blackness  of  the 
common  liquorice.  ^  v  . 

As  the  formation  of  the  tanning  substance  has  been  my 
principal  object,  I  have  not  thought  it  necessary  to  enter 
at  present  into  too  minute  a  detail  of  other  particulars,* 
and  haire  therefore  only  thus  cursorily  noticed  some  of  the 

did  I  succeed  rauch  better  whea  1  had  recourse  to  lime,  according  to 
Scheele*8  procesi ;  for  although  a  considerable  quantity  of  the  sub- 
stance was  thus  rendered  soluble  in  w^ter,  yet  by  the  addition  of  mu* 
riatk  acid  I  obtained  only  a  slight  appearance  of  benzoic  acid  accom* 
pani'ed  by  a  copious  precipitate  of  red  resin,  notwithstanding  that  the 
solution  had  acquired  a  powerful  and  peculiar  balsamic  odour. 

But  in  a  former  part  of  this  Paper  I  haye  stated,  that  when  dragon*s 
blood  was  dissolved  in  nitric  acid,  and  afterwards  evaporated  to  dry- 
nesi,  tt  yielded  about  6  per  cent,  of  benzoic  acid.  Now  if  this  had 
been  originally  present  in  dragon^f  blood  in  the  state  of  benzoic  acid 
some  stronger  evidence  of  it  might  reasonably  have  been  expected  in 
each  process  i  but  this  not  being  the  case,  I  am  inclined  to  consider 
it  as  produced,  and  not  educed>  by  the  action  of  the  nitric  acid  on 
tile  original  principles  of  the  dragon's  blood:  and  I  am  also  per- 
suaded thai  Mknilar  but  more  generaleffect*  take  place  when  benzoin 
or  any  of  the  balsams  are  subjected  to  the  different  processes  hj 
which  benzoic  acid  is  obtained ;  so  that  to  me^  this  last  seems  to  baas 
much  a  chemical  product,  as  the  oxalic,  the  acetous,  and  other  of 
the  vegetable  acids. 

The  •ttccinic  acid  also  appears  to  be  a  product  and  not  an  original 

iogredtent  of  amber. 

principal 
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principal  effects  produce^  by  nitric  acid  jan  the  resins^  bal- 
sams, &c. ,  Those  however  who  are  conversant  with  che- 
mistry, will  undoubtedly  perceive  that  these  effecU  de- 
serve to  be  accuiately  investigated,  and  that  the  resins, 
balsams,  gum  resins,  and  gums,  should  be  regularly 
examined,  by  every  possible  method,  not  merely  oa  ac- 
count of  the  individual  substances  which  may  become  the 
subjects  of  experiment,  but  because  there  is  reason  to  ex- 
pect that  from  such  an  investigation,  medicine,  with  the 
arts,  and  manufactures,  may  derive  many  advantages, 
whilst  the  mysterious  processes  and  effects  of  vegetation 
may  very  probably  receive  considerable  elucidation. 

Concerning  the  third  variety  of  the  tanning  substance, 
which' is.  produced  by  the  action  of  sulphuric  acid  on  the 
resins,  &c.  I  shall  here  add  but  little  to  that, which  I  have 
alrea<Jy  stated  in  the  latter  part  of  the  second  section  of 
my  first  paper,  and  in  the  account  which  t  have  lately 
given  of  an  experiment  on  camphor. 

This  variety  appears  to  be  uniformly  produced  during 
a  certain  period  of  the  process,  but  by  a  long  continuance 
of  the  digestion,  IJiave  reason  to  believe  that  it  is  de- 
stroyed. 

Substances,  such  as  the  gums,  which  afford  much 
oxalic  acid  by  treatment  with  other  acids,  do  not  appa-^ 
rently  yield  any  of  this  tanning  substance. 

The  energy  of  its  action  on  gelatine  and  skin  is  certainly 

inferior  to  that  of  the  first  variety,  into  which  however  (as 

'  we  have  seen)  it  may  easily  be  converted  by  nitric  acid. 

^      From  the  mode  of  its  formation,  there  does  not  appear 

to  be  any  positive  evidence  that  it  contains  nitrogen  like 

the  first  and  second  varieties,  and  perhaps  the  absence  of 

nitrogen  may  be  the  cause  of  its  less  powerful  action ; 

•   this  I  have  not  as  yet  ascertained,  but  it  is  my  intention 

more  particularly  to  notice  in  a  future  Paper  the  general 

properties  of  this  substance 

On 
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Ribband  Chrass,  as  Fbodfor  Cattle. 

Bjf  Jlfr.  Robert  Hall£TT»  ofAxminster. 

'  From  Letters  and  Papers  of  the  Bath  aad  West  of 

England  Society. 

XjEING  much  engaged  in  mercantile  concerns,  and 
having  but  little  time  for  other  pursuits,  I  have  not  an  op- 
portunity, though  extremely  fond  of  my  garden,  of  be- 
stowing the  attention  to  it  I  could  wish :  but  having  made 
a  few  experiments  with  a  view  of  improving  the  state  and 
bearing  of  my  fruit-trees,  in  which  1  have  succeeded  be* 

'yond  my  highest  expectations,  I  hope^  as  my  intention 

is  to  benefit  the  public,  I  shall  be  pardoned  for  troubling 

.you  with  the  present  communication  of  them. 

The  old  gardeners  with  us  have  long  entertained  an  idea 
that  our  climate  has  suffered  a  change  particularly  inimi- 

xal  to  the  successful  cultivation  of  wall  fruit-trees.     To 
this  circumstance  they  attribute  the  blight,  which  an- 

^nually  disappoints  their  hopes^  and  consider  the  evil 

,  beyond  the  reach  of  their  skill  to  remedy. 

The  disease  to  which  I  have  paid  regard,  is  that  which 

.jaffects  the  trees  in  the  early  part  of  the  season,  curls  up 

'  their  leaves,  often  destroys  the  young  shoot,  and  not  uo- 
frequently  reduces  the  tree  to  a  state  of  weakness,  from 

*  which  it  is  seldom  to  be.  recovered.     I  have,  however, 
for  some  years  past,  successfully  cbmbated  this  baneful 

>  complaint,  with  a  preparation  easily  to  be  obtained,  at* 
tended  with  little  expence,  and  yet  certain  in  ita  effect. 

The  efficacy  of  tobacco  in  destroying  insects  has  no 
doubt  been  long  known,  and  which  I  was  well  aware  of. 

.  But  as  the  expence  attending  its  use^  either  for  fumigating 
Vol,  VIII. — Second  Series.  Aaa  my 
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my^^r^esy  or  washing  them  with  nn  infufiioii,  was  conslf^ 
derfible^  and  was  perhaps  the  obstacle  to  its  being  gene- 
rally resorted  to,  I  endeavoured  to  find  out  the  best  me- 
thod of  obtaining  it  in  quantities  at  a  cheap  and  easy  rate, 
of  applying  it  with  the  least  possible  waste,  and  of  pre- 
paring it  so  as  to  be  used  with  safety.     On  considering 
the  subject,  it  struck  ine  that  the  tobacco-water  used  by 
shepherds,  having  the  power  of  curing  the  scab  in  sbeep^ 
might  answer  my  purpose ;  and  barhig  a  tobacco  and 
snufF  manufacturer  very  near  us,  I  applied  to  him,  and 
had  the  pleasure  of  finding,  that  in  pressing  bis  tobacco 
he  obtained  large  quantities  of  it,  which  he  threw  away 
as  useless,  except  som^  little  which  he  sold  to  sbepberds. 
This  liquor  was  exceedingly  strong ;  and^iafter  variouis 
'trials,  I  found  that  a  quarter  of  a  pin^,  or  indeed  less,  if 
it  was  tolerably  thick,  would  tnapregnate  a  gallon  of  wa- 
ter with  suiBScient  power  to  destroy  every  iiisect  br  rep- 
.  tile  that  felt  its  influence ;  and  that  two  gdlons  of  it, 
when  diluted,  were  enough  to  wash  all  my  treies,  which 
'are  about  fifty,  three  times  over,  and  to  preserve  thMi 
throughout  the  season  in  the  finest  health  and  vigour.   - 
My  method  of  using  it  has  been  thus;  ^  soon  io  tbie 
spring  as  I  observe  a  leaf  on  any  of  my  trees  begin  to 
curl,  or  be  in  fte  least  diseased,  I  prepare  my  tobacco- 
water  as  I  have  before  mentioned,  viz,  to  something  more 
dxan  a  wine-glass  full,  or  nearly  to  a  quarter  of  a  pint 
of  the  liquor,  I  add  a  gallon  of  water ;  and  mix  it  wdl 
together.     I  then  sprinkle  the  whole  of  my  trees  over 
With  this  preparation  with  a  brush,  such  as  the  plas- 
terers use  in  moistening  their  walls,  or  sometiihes  by 
pouring  it  from  a  very  s'mall  watering-pot  widi  fine  bole^; 
beginning  at  the  top  of  the  tree,  and  laying  it  on  Tcry 
gently  to  prevent  waste,  which  would  be  considerable  if 
done  with  violence  or  thrown  firom  an  engine.     Some 

-timie 
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time  after,  either  jo  onCt  two  or  three. weeksy  M  I  6qd 
it  necessary,  I  repeat  the  sprinkling ;  and  before  the 
fruit  get^  to  a  size  to  be  stained  by  it  I  go  over  them 
again,  and  have  always  found  three  times  sufficient  to 
secure  them  from  the  depredations  of  the  insect,  whi(5h 
jgenerally  preys  on  the  leaves  before  the  shoots  are  much 
advanced  in  strength,  t  have  now  practised  this  anti- 
dot^  for  some  years;  and  having  dnring  that  time  taken 
every  opportunity  of  communicating  the  knowledge  of 
it,  I  have  at  this  time  the  satisfaction  of  seeing  it  in  such 

general  use  around  n^e,  that  I  find  our.tobacco-manufac- 

■    < 

Jturer  has  such  a  demand  for  the  liquor  that  he  selU  it  at 
Is.  6d.  a  gallon.  It  may,  however,  no  doubt,  be  ob- 
tained at  a  very  .cheap  rate  in  Bristol,  and  other  places, 
where  much  tobacco  is  manufactured.  I  wpuld  farther 
add,  that  I  have  not  confined  my  experio^ents  of  its  use 
wholly  to  fruit-trees.  Every  vegetable  and  shrub  which 
I  have  applied  it  to  have  been  relieved  by  it,  and  restored 
to  health,  though  ever  so  much  injured  by  the  insert 
tribel  I  have  no  doubt  but  it  would  effectually  destroy 
the  red  spider;  and  that  it  may  be  used  with  salutary 
advantage  in  numerous  other  instances.  And  as  it  is  a 
remedy  so  cheap,  and  attainable  in  any  quantity  that  may 
be  desired,  I  hope  it  will  prove,  on  being  generally 
known,  beneficial  to  the  public.  How  far  it  may  be  .prac- 
ticable to  use  it  in  hop-grounds,  or  in  other  extensive 
views,  I  cannot  say.  But  I  should  imagine^as  one  wa- 
itering  only  has  a  most  powerful  efficacy,  and  as  the  la- 
bour of  one  man  would  in  a  day  go  far  in  the  application 
of  it,  that  considerable  benefit  may  be  Yierived  from  it 
wherever  the  insect  preys. 

i  cannot  dti$miss  my  pen  without  mentioning  a  few 
woida  respecting  another  experiment,  which  my  sitoattoti 
prevents  my  following  up  to  the  extent  I  could  wish.    1 

A  a  a  2  shall 
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shall  therefore  briefly  state,  that  observing  from  time  to 
time  the  immense  produce  of  an  ornamental  grass, 
which  I  had  much  of  in  my  garden,  and  which  is  distin- 
guished in  Miller's  Dictionary  by  the  name  of  Striped  or 
Ribband  Grass,  it  occurred  to  me,  that  Nature  in  her 
bounty  did  not  bestow*  such  a  prolific  quality  on  this 
beautiful  grass,  but- for  some  wiser  purpose  than  merely 
to  gratify  the  eye.-  I  therefore  examined  it  attentively, 
and  found  it  to  be  very  succulent,  and  possessing  miich 
swieetness;  and  on  offering  it  to  my  horses  and  cows, 
that  they  fed  on  it  very  eagerly.  I  had  by  me  a  calf  just 
weaned,  which  I  kept  wholly  by  it  for  a  month;  and 
notwithstanding  it  had  so  recently  been  taken  from  its 
mother  this  grass  supported  it  admirably,  and  I  bad  the 
pleasure  of  seeing  it  thrive  beyond  my  most  sanguine  eic- 
pectations.  I  ascertained  in  the  course  of  the  year  that 
I  eould  cut  it  three  or  four  times,  and  that  its  produce 
was  always  prodigious.  It  takes  a  very  deep  root,  pro- 
duces an  early  spring  crop,  and,  I  believe,  is  an  excel- 
lent summer  food  for  cattle :  in  the  winter  it  disappears, 
I  should  imagine  it  may  be  raised  from  seed  ;  but  I  have 
found  it  to  be  easily  propagated  by  dividing  the  roots 
into  smaller  plants,  and  disposing  of  them  at  distances 
of  from  Tour  to  six  inches.  In  moist  ground  it  spreads 
rapidly,  and  soon  forms  a  thick  mass  of  food,  exceeding 
any  other  kind  I  ever  witnessed.  Its  durability  is  such, 
that  what  I  have  in  my  garden,  which  has  been  there  to 
my  knowledge  these  twenty  years,  is  as  thriving,  and 
yields  as  much,  as  ever. 


[V*  It  is  presumed  th^  destroying  of  insects  by  sprinkliiv 
with  tol»acoo,  water  is  net  neiw,  though  not  generally  practised  j 
it  vo0ff  therefore  be  a  public  service  to  recommend  the  method. 
But  as  tobacco  is  comparatively  a  dear  article,  and  the  fluid 

abofve 
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above  mentioned  not  easily  procured  in  many  sttuationsi  it  vi%kl 
be  a  public  advantage  of  no  small  importance,  if  our  ingentoua 
correapondents  would  turn  their  attention  to  the  different  tribes 
of  v^;etable8>  with  a  view  of  finding  among  our  most  pungent 
and  bitter  plants,  or  by  a  cheap  and  easy  mixture  of  them,  a 
substitute  for  foreign  tobacco,  for  such  uses.  The  idc^i  is  not 
without  promise. 

And  farther  experiments  on  the  striped  grass  are  undoubtedly 
worthy  of  being  made,  insmaO  iudosures  near  the  fietfiner*s  or^ 
gentknQan*s  house. — ^Eoit.] 


Experiments  on- the  Eudmnetrical  Means,  and  an  "the  Prth- 
portion  rfthc  Constituent  Principles  of  the  Atmosphere. 

By  Messrs.  Humboldt  and  Gay-Lussac. 
(Continued  from  Page  318.) 

Now«  „  b.«  ^  .  r». ».-b«  of  «p«i- 

ments  which  prove,  that  when  we  employ  them  alter* 
nately  in  excess  we  constantly  obtain  th^  same  propor- 
ttonsy  it  follows,  that  the  combustion  of  hydrogene  gas  is 
of. an  uniform  nature.  The  .Galvanic  phenomena  of  the 
decomposition  of  water  seem  however  to  prove  tha^ 
water  is  capable  of  oxygenating  or  bydrogenating  itself; 
and  it  is  upon  this  supposition  that  Messrs.  Laplace  and 
Bertbollet  have  accounted  for  the  singular  experiment  of 
the  decomposition  of  water  by  two  metallic  wires  im- 
mersed at  one  end  in  this  liquid,  and  communicating  by 
the  other  with  the  two  poles  of  a  Galvanic  pile.  But 
without  wishing  to  controvert  this  explanation,  which 
appears  to.  us  the  most  satisfactory  that  has  hitherto  been 
offered,  we  shall  observe  that  the  complete  absoq^tion  of 
the  hydrogene  at  one  of  the  wires,  and  of  the  oxygene 
at  tbe  other,  furoves  that  the  water  does  ndt  become 
oxygenated  or  bydrogenated,  because,  in  order:  to  be- 
come 


MOW  to,  it  waiild  bem^eest^ry  tiiftt  it  should  nbtorbeift 
ef  the  gases  in  »  propqnioo  greater  thaa  that  reqatred 
for  the  coiqpositiofi  of  water.  If  therefore  it  absorbs 
oxygene  and  faydr ogene  in  exact  proportions  for  fonning 
frater,  it  must  be  concluded  that  the  properties  of  one 
of  the  gases  are  neutralized  by  those  of  the  other.  Ac- 
fiordiogly*  in  the  c4rcuinstances  of  which  we  are  treat- 
log,  th^  wat^r  might  become  instantaneously  oxygenate4 
at  one  of  the  wires,  and  hydrogenated  at  the  othef-;  bu^ 
the  two  gases,  being  deprived  of  elasiticity,  and  in  exact 
proportionsi  must  soon  enter  again  into  combination. 

If  it  is  well  demonstrated  that,  under  given  circum- 
stances,  hydrogene  or  oxygeue  may  be  completely  ab- 
sorbed, and,  if  it  is  equally  so,  that  the  product  of  their 
combination  is  constant)  nothing  piore  remains  to  be 
done,  in  ordei^  to  solve  the  third  question,  which  we  have 
proposed  to  ourselves,  than  to  determine  the  proportioDS 
of  oxygene  and  hydrogene  wfai^  coostitnte  water. 

To  100  parts  of  oxygebe  gas  we  added  500  parts  of 
hydrogene  gas ;  and  after  having  infiamed  them  by  th# 
eleotrio  spark,  we  obtained- in  twelve  ^speriments  the 
following  residues : 


100,8                    101,6 

102,0 

101,4                   101,7 

102,0 

100,5                   102,0 

101,0 

101,0                   101,5 

101,5 

mean  term  of  which  is    < 

-     -     101,3 

Thus  100  parts  of  oxygene,  supposed  \q.  be  very  pure^ 
required  9Sy7  of  hydrogene:  but  on  placing  owcoxf^ 
gene  gas  in  contact  with  sulphuret,  we  found  that  it  hail 
all  .been  absorbed  within  about  0,004 ;  hence  itfdlawi^ 
tiiat  99,6  of  oxygene;^absorbed  199,1  Qfhydeogeae,  or 
-that  100  absorbed  199,89,  or^  to  use  rouad  Bun^Mn^ 

that 
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ibat  100  of  oxygeoe  reqaires  200  of  bydrogene  for  ibeir 

satai'atioii. 

••  -In  tbe  preoeding  experimeots  it  wm  the  oxygene  tbat 

disappeared,    (.et  us  now  reverie  tbe  experimeht,  by  ia«* 

flaming  a  mixture  of  200  parts  of  eaeh  gas ;  tbe  residue 

of  ihe  different  inflammatiohs  will  be  the  following : 

101,5  102,0  101,5 

"lOI,3  102,0  102,3 

102,2  101,0  102,0 

102,0         ^'  101,0  102,0 

Mean  term     -     -  101,7 

Mean  absorption  298,3 

200  parts  of  bydrogene,  supposed  to  be  pore^  required 
tberefore  98;3  of  oxygenei  whereas,  according  to  the 
proportion  wbkb  we  have  jilst  established,  they  ought  to 
hate  had  100.  But  if  we  admit  this  same  proportidn  td 
be  exact  in  the  298,3  of  absorplion,  there  wotlid  be  only 
!98,i  of  bydrogene,  wbldb  would  indicate  0,006  of  aaote 
h  this  gas.         '  * 

Supposing  even  the  hydrogene  to  be  perfectly  purtf, 
the  two  proportions  obtained  by  causing  tbe  oxygene  or 
the  hydrogen^  to  predbminate,  agree  sufficiently  with 
each  other  to  confirm  ail  that  bas  been  said  in  the  courae 
of  this  inemoir :  to  render  them  identical,  nothing  more 
is  necessary  than  to  suppose  0,006  of  azote  in  the  by- 
drogene, in  which,  in  fact,  we  can  demonstrate  ils 
presence. 

-  We' have  just  seen,  froW  tbe  preceding  experiments, 
*tfiaft  20ft  pirts  df  bydrbg^ne,  without  miaking  any  cor- 
tectionj  absorbed  98,3  of  tfxyg^ne.  Let  us  then  take  the 
residues  101,0  aiid  t01,5,  proceeding  from  the  combus- 
tibn  bf  100  of  oxygene  and  of  300  of  bydrogene,  and 
detonate  tbeni  witb^OO  of  oxygene  gas.  In  these  two 
*-•     "*  residues 
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tetidues  there  must  be  0»008.  of  uote,  belongiog  to  the 
200  parts  of  oxygene  gas ;  and  if  the  remaiiuier  201,7 
was  pure  hydrogene  it  ought  to  absorb  99, 1  of  oxygene, 
and  consequently  tbele  ought  to  bare  disappeared  by  the 
infiatnaiation  800,8  parts,  but  there  disappeared  only 
295,0::  it  follows,  therefore,  that  the  residuuoi  201,7 
was  not  pure  hydrogene ;  and  that,  according  to  the  pro- 
portion  of  100  of  oxygene  to  200  of  hydrogene,  it  con* 
tained  5,0  of  azote,  proceeding  from  600  of  hydrogene  ; 
that  is  to  say^  that  this  last- mentioned  .gas  contained 
0,008  of  azote. 

We  therefore  think  it  proved,  that  100  parts,  in  vo- 
lume, of  oxygene  gas  require  very  nearly  200  parts  of 
hydrogene  gas  for  their  saturatfoD.  i^ccordiog  to  the 
experiment  of  Messrs*  Fonrcroy,  Vauquelin,  and  Se^ 
guin,  100  parts  of  the  former  would  require  205  of  the 
latter ;  but  we  shall  observe,  that,  whichever  of  the  two 
{KMrportions  we  ^dopt,  the  error  canni5>t  amount  to  more 
than  0,0035  upon  the  absolute  quantity  of  the  oxygene 
of  the  air,  and  when  the  question  respects  reiatiye  quaoi- 
lities,  the  error  will  be  still  much  smaller. 

We  have  ascertained,  that  the  proportion  does  not  v^ 
in  consequence  of  changes  of  the  temperature.  It  is  evi- 
dent tbat.it  must  be  so,  since,  as  the  heat  equally  dilates 
•both  gases,  and  causes  them  to  dissolve  equal  ^quantities 
of  water,  the  real  weights  of  hydrogene  and  oxygene 
contained  in  equal  volumes  remain  always  in  the  same 
proportion.  It  would  therefore  be  more  accurate  to  say, 
supposing  our  proportion  by  the  volumes  to  be  well  esta- 
blish^, that  100  parts  of  oxygene  require  200  of  hydro- 
gene, than  tor  indicate  the  proportions  of  water  by  the 
weight.  If  the  oxygene  and  hydrogene  employed  for  the 
composition  of  the  water  had  been  perfectly  dry,  or  if  a 
correction  had^been  made  according  to  the  quantity  of 
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moisture  which'they  tnigbt. contain,  it  would  be  a  mat* 
ter  of  indifference  whether  the  proportions  of  its  princi- 
ples were  enunciated  according  to  their  volumes  or  their 
weights;  but  since  hydrogene  combines  With  oxygene  in 
double  the  volume  of  the  latter,  and  as  they  both  ^iissolve 
the  same  proportion  of  water,  it  is  evident  that  they  do 
not  carry  into  the  combination  quantities  of  water  which 
are  in  the  same  reciprocal  proportions  as  the  quantities^ 
by  weight,  of  oxygene. and  of  hydrogene,  and  that  con- 
sequently the*  proportion  of  the  principles  of  the  water 
must  thereby  be  altered.  Thus  the  proportion^  accord- 
ing to  the  volumes,  has  the  property  of  remaining  con- 
stant, notwithstanding  the  changes  with  regard  to  tem- 
perature and  moisture,  whilst  that,  according  to  the 
weights,  varies  under  the  same  circumstances.  And  \e% 
it  not  be  imagined  that  this  consideration  is  of  little  im- 
portance :  for  it  would  be  very  easy  to  prove  that  it  has 
very  considerable  influenccf  upon  the  proportion  of  th^ 
principles  of  water.  According  to  the  experiment  ctf 
Messrs.  Fourci'oy,  Vauquelin,  and  Seguin,  the  niost  ac« 
curate  that  has  hitherto  been  made  upon  this  subjecli 
water  contains  by  weight  85,662  of  oxygene  and  14,338 
of  hydrogene.  But  the  experiment  having  been  made  at 
a  temperature  of  about  1 4%  and  the  correction  due  to  the . 
water  held  in  soiiition  by  the  gases  not  having  beea 
made,  it  follows,  that  if  we  adopt  their  specific  weight 
of  the  oxygene  and  hydrogene  gases,  as  well  as  the  pro- 
portion of  their  volumes  in  their  combination,  and  more- 
over admit  with  Saussure,  that  a  cubic  foot  of  air,  at  the 
temperature  of  14%  contains  very  nearly  10  grains  of 
water  in  solution,  the  proportion  by'weigbt  between  the 
oxygene  and  hydrogene,  instead  of  being  85,6652  to 
14,338,  would  be  87,41  to  12,59;  a  very  remarkable 
difference,  and  which^  especially  must  be  of  great  in<* 
Vol.  VIIL— Sbcond  Series.  B  b  b  ^      fluence 
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flueoce  in  analyses  where  the  real  weight  of  the  hydro* 
gene  is  to  be  determined.  The  same  consideration  ap- 
plies also  to  the  specific  weight  of  the  gases,  and  prihci- 
pally  to  that  of  the  hydrogene,^  of  which  about  a  sixth 
,  part  is  due  to  the  water  which  it  hold^in  sol qtion  when 
the  temperature,  as  here  supposed,  is  14^  Reaiimur.  We 
4o  not  therefore  doubt,  that  if  we  had  hydrogene  gas 
perfectly  dry,  and  deprived  of  the  azote  gas,  which 
appears  very  often  to  accompany  it,  we  should  find  its 
specific  lightness  to  be  at  least  1 5  times  greater  than  that 
of  the  atmospheric  air. 

It  still  remains  for  us  to  answer  the  last  question  which 
we  have  proposed  to  ourselves,  and  to  shew  what  are  the 
limits  of  the  error  in  Volta*s  eudiometer;  and  next, 
what  are  the  smallest  quantities  of  oxygene  or  of  hydro- 
gene that  can  be  estimated  by  his  method. 

The  effects  obtained  with  this  instrument,  being  in- 
stantaneous,  are  independent  of  the  thermometer  and 
barometer.  In  this  point  of  view,  it  has  the  very  de- 
cided advantage  over  phosphorus  and  the  alkaline  sul- 
[burets,  of  giving  results  very  capable  of  comparison ; 
but  this  is  not  the  only  one  ;  it  has  also  that  of  the  ea« 
diometrical  means  which  give  aiukipUes  of  the  quantity 
to  be  estimated.  /As  in  this  instrument  each  hundredth 
of  oxygene  is  represented  by  a  three  times  greater  ab- 
sorption,  the  error  that  can  be  committed  amounts  only 
to  a  third  upon  this  gas  \  and  how,  ^specially  as  we  have 
iasiruments  which  divide  the  measure  into  three  hundred 
parts,  it  is  evident,  that  if  we  err  even  by  one  divisioQ^ 
Ibe  accuracy,  as  to  the  quantity  of  oxygene,  may  be 
eavried  to  near  a  thbasapdth  part  of  th^  quantity  of  air 
analyzed. 

If  therefore  the  results  of  the  combustion  of  hydrogene 
gaii  admit  do  well  of  comparison,  and  the  errors  to  which 

they 
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tbey  are  liable  are  restricted  mtbiii  sacb  narrow  bounds, 
it  is  evident  that  we  may  not  only  find  the  slight  diffe-^ 
rences  which  exist  between  two  portions  of  atmospheric 
air,  but  also  determine  less  than  three  thousandth  parts 
of  oxygene  which  shall* be  lost  in  azote  or  hydrogene  gas  : 
hut  in  this  case»  in  order  that  the  inflammation  takre  place, 
it  would  be  necessary  to  add  a  given  qnanttty  of  oxygene, 
the  absorption  of,  which  with  hydrogene  gas  had  been 
determined  by  previous  experiments,  and  then  the  excess 
ef  the  first  absorption  above  the  second  would  be  attri-  ' 
buted  far  a  third  to  the  oxygene  gas  contained  in  the  air 
which  is  analyzed. 

On  the  other  hand,  in  order  to  determine  whether  one 
portion  of  hydrogene  be  more  pure  than  another  portion, 
or  whether  there  exist  very  small  quantities  of  it  in  a  gas 
or  in  the  atmospheric  air^  it  would  be  necessary,  in  the  - 
first  case,  to  mix  100  parts  of  hydrogene  gas  with  100  of 
oxygene:  the  quantities  of  real  hydrogene  would  be  in 
the  direct  r^tio  of  the  absorptions.  But  if  the  proportion 
of  hydrogene  were  very  small,  for  example  one  two 
hundredth,  it« would  be  necessary,  in  order  to  effect  its 
combustion,  to  add  iOO  parts  of  this' gas  to  200  of  the  air 
to  be  analyzed,  and  to  detonate'  the  mixture  with  a  suffi- 
cient proportion  of  oxygene.  By  this  D[ieans,  and  with 
the  practice  which  we  have  now  acquired,  we  have  been 
able  to  find  again  three  thousandth  parts  of  hydrogene 
gas  which  we  had  mixed  with  atmospheric  air*     i 

It  might  be  objected  against  Volta's  eudiometer,  that  , 
the  hydrogene  not  being  always  the  same,  we  might  fncut 
errors  difficult  to  be  appreciated.  We  shall  first  observe 
that  it  is  indifferent  whether  or  not  it  contain  azote ;  but 
if  it  conuined  oxygene,  its  quantity  confounding  itself 
with  that  which  we  wish  to  appreciate,  would  alter  the 
results.     In  order  to .  avoid  this  inoonveniencey  we  may 
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first  of  all  detonate  •eparateiy  500  parts  of  by(|rogene  with 
lOQ  of  oxygeae;  by  this  means  its  oxygetie  will  be 
destroyedi  and  we  may  then  employ  it  for  the  analysis  of 
the  air.  With  this^  precaution  we  may  employ  a  gas  pre- 
pared as  ioaccuraftely  as  pcMsible.  It  is  sufficient  if  it  have 
been  extracted  from  the  water  by' means  of  zinc  and  s»I- 
pburic  acid  or  muriatic  acid  ;  for  it  is  well  known  that  if 
we  employ  another  metal,  such  as  iron,  the  gas  is  no 
lot^per  of  the  same  nature. 

After  all  the  experiments  which  we  have  recorded,  we 
taigbt  have  been  justified  in  concluding  that  the  eudio^ 
meter  of  Volta  must  indicate  the  whole  of  the  oxygene 
ooifttained  in  the  atmospheric  air ;  but  we  wished  to  de- 
termine this  point  by  direct  experiment  We  analyzed 
an  air  composed  of  20  parts  of  very  pure  oxygene  and  80 
of  azote,  obtained  from  the  decomposition  of  ammoniac  by 
oxygeoated  muriatic  acid,  all  possible  precautions  being 
taken  to  prevent  its  becoming  mixed  with  attnos^pheric  air. 
2i00  parts  of  this  air,  inflamed  with  200  of  bydrogene  gat, 
gave  five  absorptions^  the  greatest  of  which  differed  from 
.  the  soiallest  only  by  5, 1000  and  the  mean  term  of  which ' 
was  124,9.  These  124,9  parts  indicate  41,6  of  q^ygenej 
of  which  the  half  20,8  corresponds  to  lOOof  our  factitious 
air.  We  find  therefore  0,OOS  of  oxygene  more  thait  we 
had  employed,  whieh  might  seem  to  indicate  that  the 
proportion  of  100  of  oxygene  to  200  of  bydrogene  is  ra- 
ther too  great ;  but  we  must  observe  that  our  bydrogene, 
though  carefully  prepared,  still  emitted  light  with  phos* 
pborus,  and  tliat  in  order  to  explain  our  result^  it  is  saffi« 
cieot  to  suppose  that  the  azote  contained  a  hundredth  part 
of  oxygene,  which  is  sufficiently  probable  if  we^consider 
that  the  oxygenated  'muriatic  acid  i$  very  speedily  de« 
composed  by  the  action  of  light. 

It  appears  from  what  has  fbeen  sajd,  that  the  results 

aflPorded  by  Volta's  eudiometer  admit  very  well  of  compa- 
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rison,  and  that  the  limits  of  their  differences  may  be  re- 
duced very  nearly  to  a  thousandth  part  of  the  air  ana* 
lyzed.  It  appears  also  that  by  its  h)eans  we  may  estimate 
very  minute  difiereuces  between  two  airsi  or  very  small 
quantities  of  hydrogene  mixed  with  the  atmospheric  air. 
Independently  of  the  property  which  this  instrument  pos* 
sesses  of  indicating  the  whole  quantity  of  oxygene  /con- 
tained in  an  air<  it  is  the  only  one  with  which  we  can  as- 
certain the  proportion  of  hydrogene  in  a  gaseous  mix- 
ture, ami  in  this  point  of  view  it  still  merited  to  have  its 
mode  of  acting  attended  to  and  studied. 

Thus  the  illustrious  Volta,  to  whom  Natural  Philoso-^ 
phy  is  indebted  for  so  many  beautiful  discoveries^  has  also 
the  merit  of  having  furnished  Chemistry  with  the  most 
ac^curate  and  valuable  instrument  for  analyses. 


Anafysis  of  the  Atmospheric  Air  by  Folia's  Evdiom^er, 

As  we  have  now  proved  that  Volta's  eudiometer  gives 
results  very  capable  of  comparison,  that  it  can  indicate 
tbe-wholequantity  of  oxygene  contained  in  the  air,  and 
that  it  has  over  the  other  eudiometrieal  means  in  which 
the  absorbing  Substance  is  solid  or  liquid,  the  advantage 
of  giving  tnuUiples  of  the  quiintity  df  oxygene  to  be  esti- 
mated :  we  shall  proceed  to  apply  it  to  the  analysis  of  the 
air.  If  the  proportion  of  100  of  oxygene  and  200  of  hy- 
drogene which  we  have  established  be  strictly  correct,  we 
riiall  obtain  the  proportion  of  the  oxygene  to  the  azote 
lijcewise  correct;  but  supposing  even  that  the  quantity  of 
hydrogene  were  too  large  or  too  small  by  5  parts,  the 
error  would  not  )imouiit  to  more  than  three  thousandth 
parts  of  the  air  analyzed,  and  we  should  have  the  advan- 
tage of  obtaining  a  greater  precision  than  by  any  of  the 

other  known  eudiometrieal  means. 
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The  atmospheric  air  which  we  Have  analyzed  was  ecJ- 
lected  brer  the  middle  ofthe  Seine  in  cold,  temperate  and 
rainy  weather,  and  during  the  prevalence  of  <liffereni 
winds.  In  order  to  obtain  a  greater  parity  between  the 
circumsjtances,  and  better  to  appreciate  the  differences  in 
the  nature  of  the  air,  if  there  were  any,  we  analyzed  on 
the  same  day  the  different  portions  of  air  which  we  had 
collected  in  different  weathers,  and  which  we  had  pre- 
served in  glass  vessels  well  closed  and  inverted  over  the 
water.  For  brevity's  sake,  we  have  comprized  in  the 
table  annexed  to  this  memoir,  the  absorptions  produced 
by  tlie  inflammation  of  200  parts  of  air  and  200  of  hydro- 
^ene  gas,^  and  iiave  at  the  same  time  Indicated  the  cor-* 
respondent  quantities  of  oxygene.  . 

It  will  there  appear  that  our.experimeuts  prove,  in  the 
first  place,  that  there  are  no  variations  exceeding  a^hou- 
sandth  part  in  th^  quantity  of  the  oxygene  of  the  air, 
though .  that  which  we  analyzed,  having  been  collected 
during  the  prevalence  of  different  winds,  came  from  re* 
gions  very  remote  from  each  other ;  and  in  the  second 
place,  that  the  proportion  of  the  volume  of  tbe  oxygen^ 
to  the  other  gases  which  exist  in  the  air,  is  as  2  i  to  79« 
The  first  result,  that  the  air  does  not  vary  in  its  composi* 
tion,  is  rigorously  exact,  because  it  is  independent  of  the 
|[>roportion  ofthe  hydrogene  and  oxygene  gas  which  con- 
.  stitutes  water  ;'but  the  second  result,  that  the  air  contaios 
i21  hundredths  of  oxygene,  can  also  deviate  but  very  lit- 
tle from  the  real  truth ;  for  if  we  suppose  that  the  quan- 
tity of  hydrogene  required  for  saturating  100  parts  of  oxy- 
gene were  larger  or  smaller  by  5  parts,  than  th^at  wh^ch 
we  have  assigned  (and  which  we  have  reason  to  believe  is 
correct  within  a  much  les^  difference),  the  error  with  re- 
spect to  the  proportion  of  oxygene  which  we  have  foun4 
in  the  air,  would  not  amount,  as  we  have  already  ob- 
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served,  to  mAre  than  three  thousandth  parts  of  the  air 
analyzed.         ^ ' 

But  as  many  meteoric  phenomena  may  be  attributed  to 
inflammation  of  bydrogene  gas,  it  has  been  endeavoured 
to  explain  them  by  admitting  the  existence  of  this  gas  in 
the  atmosphere:  We  therefore  thought  it  a  very  interest- 
ing enquiry,  to  investigate  whether  the  air  actually  con- 
tains bydrogene  gas ;  and  in  order  the  more  easily  to  dis* 
cover  it,  we  made  a  gs^seous  mixture^  in  which  we  were 
sure  that  there  was  none  of  it,  and  we  made  a  compara- 
tive analysis  of  the  two  airs.  We  made  a  mixture  of  2Q 
parts  of  oxygene  and  80  parts  of  azote,  obtained  from 
ammoniac  by  means  of  the  oxygenated  muriatic  sLcxA,  and 
we  detonated  300  parts  of  each  of  the  two  ail's  with  100 
of  bydrogene  y  but  the  result  of  six  experiments  made 
with  the  atmospheric  air  was  exactly  the  same  as  that  of 
sfx  others  made  with  the  factitious  air.  And  as  we  have  . 
shewn  that  we  could  appreciate  less  than  three  thousandth 
parts  of  bydrogene,  it  must  be  concluded  that  the  atmo- 
sphere does  not  contain  this  gad,  or  if  it  contains  it,  its 
<}uantity  does  not  amount  t6  three  thousandth  parts.  It 
cannot  however  be  doubted  that  there  e^sists  a  little-by- 
drogene  in  tbe-air;  some  is  daily  evolved  from  marshes, 
but  its  quantity  may  be  so  small  (a  thousandth  for  exam- 
ple) as  to  elude  all  our  means.  The  proportion  of  car- 
bpntc  acid  existing  in  it  ought  to  be  much  more  consider-^  ' 
able,  if  we  reflect  upon  the  abundance  of  the  sources 
which  furnish  it^  and  yet,  if  it  did  not  form  insoluble 
combinations  witb^  lime  and  barytes,  it  would  perhaps 
still  remain  to  be  ascertained  by  the  determination  of  its 
volume  whedaer  any  of  it  existed  in  the  air.  The  car«^ 
bonie.acid,-it  is  true,  cannot  accumulate  in  the  air,  be- 
cause Tegetation  decomposes  it;  but  it  is  proved  that 
there  dcf  not  exist  causes  which  return  the  bydrogene 
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to  the  earlh,  and  thereby  preV'ent  it  fronAiccainolating 
in  the  air  ?  ' 

To  draw  a  conclusion  from  the  preceding  experiments, 
we  shall  say :  1 ,  that  the  atniosph^re  does  not  vary  generally 
in  its  composition ;  2>  that  the  quantity  of  oxygene  which 
it  contains  is  21  hundredths  ;  ^^  Bnally,  that  it  does  not 
contain  any  hydrogene  which  we  are  able  to  appreciate. 

This  identity  of  composition  in  which  the  principles  of 
the  atmosphere  are  constantly  maintained,  and  this  ab- 
sence of  hydrogene  which  our  experiments  prove,  must 
give  confidence  to  the  Geometrician  with  respect  to  the 
theory  of  refractions.  The  refractive  power  of  the  dif- 
ferent gases  being  different,  and  thai  of  hydrogene  being 
stronger  than  that  of  oxygene  and  of  azote,  the  theory 
of  refractions,  which  is  founded  only  upon  the  varia- 
tions  of  the  l^arom^ter  and  tbermontieter,  would  be  very 
imperfect  if  the  atmosphere  changed  in  its  constituent 
principles :  but  fortunately  it  is  easy  to  prove  that  these 
changes  do  not  take  place  in  a  sensible  degree,  and  that 
the  hydrogene  gds,  the  refractive  power  of  which  t» 
very  great,  does  not  exceed  0,003,  at  least  as  far  as  the 
greatest  heights  to  which  men  have  ever  ascended.  The 
Geometrician  will  therefore  have  nothing  else  to  consider 
in  the  Theory  of  Refractions  than  the  barometer,  the 
thern)ometer,  and  the  hygrometer. 

In  fact,  a  little  reflexion  will  be  suflScient  to  convince  utf 
that  the  atmosphere  cannot  vary  very  eonsiderably  in  th# 
space  of  some  years,  and  still  less  of  some  days,  at  least 
if  we  do  not  speak  of  some  very  particular  local  variations. 
For  if  it  varied  thus  in  so  short  a  spaed  of  time,  by  wfaat 
miracle  should  it  do  so,  and  return  suddenly  to  its  original 
state?  How  conceive  a  cau^e  suffiotently  powerful  to 
change  from  one  day  to  another  the  proportion  of  oxy- 
gene by  a  thousandth  part  only,  uniess  we  should  adoitt 
the  existence  of  a  magnetic  or  electric  piQwer,  or  any 

other 
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uil^er  equally  imagioary,  which  could  change^  by  uiv- 
known  modifications,  the  oxygene  into  azote,  and  vic^ 
versa  ?  It  is  possible  that  the  atmosphere  varies  very 
slowly  both  in  the  proportion  of  its  principles  and  ia 
its  weight ;  but  these  yariations,  for  being  so  insensible, 
ought  not  the  lesa  to  engage  the  attention  of  philo- 
sophers. 

If  it  is  now  well  proved  that  in  general  the  atmosphere 
does  not  vary  in  its  composition,  we  must  seek  for  the 
cause  of  the  differences  which  some  have  imagined  tliey 
had  discovered  iti  it,  in  the  local  circumstances  under 
which  it  was  analyzed.  Volcanoes  upon  high  mountaiiis, 
particular  fermentations,  water  issuing  from  a  marsh,  or  a 
lake,  tnight  perhaps  in  some  degree  impair  the  purity  of 
the  air  in  contact  with  them,  either,  by  depriving  it  of 
oxygene,  or  by  exhaling  into  it  non-respirable  elastic 
fluids  ;  but  how  trifling  must  not  this  diminution  of  the 
proportion  of  the  oxygene  be  in  so  large  a  miiss  of  conti- 
noially  agitated  air,  when  we  consider  that  in  places  where 
a  great  number  of  individuals  is  collected,  or  in  those 
where  there  seems  to  exist  a  focus  of  infection,  the  air 
nevertheless  experiences  but  very  slight  variations.  We 
have  analyzed  two  portions  of  air,  one  of  which  was  col- 
lected in  the  pit  of  the  Theatre  Fran^ais,  immediately  be- 
fore the  curtain  was  raised  for  performing  the  after-'piece, 
three  hours  and  a  half  after  a  great  nttmber  of  spectators 
bad  asseuibled,  and  the  other  of  which  was  collected  three 
minutes  after  the  entertainment  had  ended  in  the  nrost 
elevated  part  of  the  house.  These  two  portions  scarcely 
Tendered  lime  water  turbrd ;  the  atmospheric  air  indi^- 
cMing  0,210  of  oxygene,  the  air  of  the  pit  indicated 
only  0,202  and  that  of  the  highest,  part  of  the  bouse 
0,204. 
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M.  Seguin  has  also  analyzed  the  air  orhospital  wards^ 
which  he  had  kept  closely  shut  up  for  the  space  of  twelve 
hoursy  and  found  it  to  be  almost  as  pure  as  the  atoio- 
spheric  air,  although  it  had  an  insupportably  infectious 
smell. 

Ifj  therefore^even^nder  circumstances  the  most  favour*^ 
able  to  the  absorption  of  the  oxygene,  the  air  does  not 
lose  one  hundredth  part  of  it,  we  caanot  thereby  account 
for  the  sense  of  anxiety  which  we  feel  in.  clo3e  and 
crowded  apartments,  or  the  maladies  which  are  peculiar 
to  the  vicinity  of  lakes  and  marshes,  or  to  certain  coun*' 
tries.  Under  some  circumstances  they  will  be  produced 
by  emanations  which  elude  all  oiir  eudiometrical  means^ 
and  which  act  in  a  peculiar  manner  upon  the  human  body* 
Thus  A  bubble  of  sulphurated  hydrogene  gas,  of  oxyge* 
nated  muriatic  acid,  a  putrid  exhalation,  even  a  fiowerj, 
may  fill  an  immense  space  with  this  odpur,  and  astonish 
0ur  imagination  by  their  extreme  subtility,  even  when 
we  are  ready  to  sink  under  their  action*  The  pestilential 
Iniasmata  may  be ,  equally  subtile  without  being  the  lesa 
deleterious,  and  equally  elude  all  our  mean^  of  analysis* 
Fortunately,  if  we  cannot  seize  these  atomic  substances 
and  determine  their  nature,  we  may  at  leasts  after  the 
labours  of  M.  Guyton,  which  have  i>eeu  productive  of 
such  great  benefit  to  mankind,  destroy  their  action.  But 
iiTider  other  circumstances  the  maladies  vamy  arise  from 
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tbe  homidity  of  tbe  air^  from  its  tem(>erature/from  its 
electric  state,  or  in  general  from  the  state  of  the  atmo* 
sphere  with  respect  to  tbe|>eculiar  state  of  the  individual 
affec^d ;  and  in  these  cases,  which  nray  be  very  frequent, 
the  malady *may  make  great  ravages  without  hs  being 
possible  to  arrest  its  progress :  it  would  therefore  be  illui* 
sory  to  attribute  all  to  a  single  cause,  when  the  state  of 
faunian  health  depends  upon  the  concurrence  of  all  the 
circumstances  under  wliich  men  are  placed. 

Btit  let  us  now  recapitulate  the  principal  facts  ton« 
tained  in  this  first  part  of  our  Memoir,  and  call  to  mind 
some  of  the  explanations  which  we  have  offered,  hoj^ing 
we  may  be  permitted  to  consider  them  as  expressing  the 
feal  state  of  the  facts. 

The  solution  of  an  alkaline  sulphnret,  when  madecold^ 
does  not  absorb  the  azote,  and  it  may  be  employed  with 
advantage  for  the  analysis  of  the  air :  when  made  hot,  it 
absorbs  it,  and  indicates  a  greater  diminution  of  volume 
in  the  air  than  that  which  proceeds  from  the  absorption 
of  the  oxygene.  It  is  to  the  water  only,  and  not  to  the 
$«lphuret,  that  we  are  to  attribute  this  property. 

Hiere  are  certain  proportions  of  oxygene  and  hydra* 
gene  in  which  the  combustion  produced  by  the  electric 
spark  may  be  complete ;  there  are  others  in  which  the 
combustion  ceases  before  being  completed ;  and  finally 
there  are  others  in  which  it  cannot  tkke  place  at  all. 
These  last  phenomena  seem  to  depend  upon  the  circam* 
stance  that  the  temperatqre  necessary  for  the  combustion 
is  not  sufficiently  elevated,  and  not  upon  the  mutual  afB^s 
nity  of  the  gases :  for  in  all  cases  in  which  the  combust 
tion  is  not  complete,  we  need  only  raise  the  temperature 
artificially  in  order  that  it  may  become  so.  When  the 
hydrogene  and  oxygene  are  not  entirely  absorbed,  we 
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find  them  again  in  the  residues^  and  prove  that  they  hav€ 
hot  formed  new  coinbidations. 

When  we  cannot  inflame  a  gaseous  mixture  which  con- 
tains  oxygene  and  bydrogene,  it  will  be  sufficient  to  aug* 
ment  the  proportion  of  these  two  gases.  The  oieteoric 
phenomena  cannot  be  results  of  the  inflammation  of  by- 
drogene gas,  since  even  in  an  air  consisting  merely  of 
pure  oxygene,  it  would  require  more  than  6  hundredths 
of  bydrogene  for  combustion  to  take  place,  and  even  theQ 
it  would  be  only  partial*.  Electricity  seems  to  act  ip  the 
inflammation  of  oxygene  and  bydrogene  gas  by  the  heat 
arising  from  the  compression  which  it  produces  in  its 
passage  through  their  mixture.  These  two  gases,  by 
their  combination,  form  water,  which  is  constant  in  iti 
nature.  If  the  galvanic  phenomena  seem  to  prove  that 
water  issusceptibie  of  oxygenation  or  bydrogenation,  they 
may  be  equally  well  accounted  for  without  the  aid  of  suc^ , 
an  hypothesis. 

Oi^  hundred  parts  by  volume  of  oxygene  require  for 
their  saturation  200  of  bydrogene.  This  proporiion  is 
independent  of  the  changes  of  temperature  and  moisture^ 
whereas  that  determined  by  weight  varies  under  the  same 
circumstances,  because  the  two  gases  do  not  carry  into  the 
combination  quantities  of  water  which  are  in  the  same 
proportion  as  their  quantities  by  weight;  whence  it  results 
that  the  proportions  of  the  water  which  have  been  esta^ 
blished  must  be  modified.  The  Eudiometer  of  Volta  is 
capable  of  indicating  the  whole  qu&ntity  of  oxygene  con<^ 
taioed  in  a  given  volume  of  air  within  about  a  thousandth 
part  of  that  volume,  and  its  results  admit  very  wfll  of 
comparison.  In  the  present  state  of  our  knowledge,  it  is 
the  most  exact  of  our  eudiometrical  means;  it  is  not  only 
capable  of  indicating  very  small  quantities  of  oxygene  or 
of  bydrogene,  and  determining  the  purity  of  the  last- 
mentioned 
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fnetittooed  gas,  but  it  has  likewise  the  adrajntage  of  giving 
multiples  of  the  quantity  to  be  estimated.  It  has  there- 
fore w  all  these  respects  a  very  decided  superiority  over 
the  other  eudiontetrical  means.  The  atmosphere  contains 
only  0»2I  in  volume  of  oxygene,  and  it.  does  not  vary  in 
its  composition*  It  contains  no  bytlrogene,  or  if  it  con* 
.  tains  any,  its  quantity  cannot  amount  to  3,003. 

TO  BE  CONCLUDED  IN  OUR  NEXT. 

1 

Jc4tCunt  of  a  new  Famish.    By  M*  Paembntier. 
From  the  Annales  de  Chimie. 

HE  Apothecary-General  of  the  French  Military  Hos- 
pital  at  Geqoa,  M.  Bompoix,  having  sent  me  somc^ 
coffee-cups^  the  merit  of  which  seemed' to  consist  in  their 
lightness,  and  especially  in  the  varnish  with  which  they 
were  covjered,  a  varnish  which  was  held  in  high  estima- 
tion, possibly  on  account  of  its  composition  being  kept  a 
secret  in  the  country,  I  solicited  M.  Bompoix  to  endea- 
vour to  discover  the  receipt,  which  beat  length  obtained 
from  one  of  bis  pupils,  who  availed  himself  of  his  ac« 
quaintance  with  the  manufacturer  to  procure  it  It  is 
this: 

Take  linseed-oil  -     •     •    •     Iflbs. 
Yellow  amber      -     -     -     -     i 
Litharge  in  powder  -     -     -     0     5  oz. 
Minium  ditto      ...     *     0     5 
Ceruse  ditto  -----     0     5 

Boil  the  linseed-oil  in  an  unglazed  pot;  have  a  small 
linen  bag,  of  a  size  sufficient  to  contain  easily  the  li- 
tharge, ihiiYrum,  and  ceruse,  which  tie  jn  it,  and  sus* 
pcnd  in  the  pot,  so  as  not  to  touch  the  bottom.  Continue 

the 


\ 


sss 


Account  of  8  new  Vamislu 


the  ebullition  till  it  begins  to  turn  broirn  ;  tben  take  t^ 
out|  and  continue  to  boil  the  oil,  adding  a  clove  of  gar* 
jic,  peeled,  and  when  it  is  dried,  add  another^  and  sa 
on  to  the  number  of  six  or  seven  :  have  then,  in  an  un» 
glazed  earthen  pot,  the  amber  fused  in  the  manner  aboot 
to  be  described,  andiivhen  it  is  fused  pour  the  whole  into 
the  Iinseed<-oiL 

'  To  fuse  the  Amber.  Take  about  two  ounces  of  linseed* 
oil,  to  moisten  the  amber  and  facilitate  its  fusion  by  a 
very  violent  .fire ;  and  when  it  is  fused  mix  it  with  the 
linseed^oil,  and  boil  it  for  about  two  minutes;  then  take 
it  out,  and  strain  it  through  a  piece  of  linen,  of  a  rather 
open  texture ;  after  at  has  cooled,  put  it  into  a  bottle,  and 
cork  it  well,  to  prevent  its  drying. 

Manner  of  using  it.  Take  the  article  you  wish  to  var- 
nish and  polish  it  well ;  then  apply  the  varnish  in  the 
following  manner.  Take  lamp-black,  varnish,  and  a 
small  quantity  of  essence  of  turpenthie,  and  mix  them 
together  with  a  brush.  '  Apply  k  coat  oftbis  mixture  to 
the  article  that  is  to  be  varnished ;  and  when  this  coat  is 
dry  apply  another,  and  so  on  to  the  number  of  four; 
when  they  are  dry  place  the  article  in  sC  stove,  or  at  the 
fire>  in  order  to  dry  it  completely,  -and  then  polish  it 
with  pumice-stone  and  whiting.  ^ 

Manner  of  preparing  the  Article  to  be  varnished.  Take 
walnut,  alder,  >or  cherry-tree  wood",  because  these  woods 
are  porous,  and  when  perfectly  dry  do  not  warp*  any 
more :  first  shape  the  piece,  and  put  it  to  dry  in  the 
stove;  then  work  and  polish  it,  as  if  it  were  finished ^ 
finally,,  varnish  it  as  above  directed. 

If  you  wish  to  give  a  red  tinge  to  the  ground  of  the 
cup,  throw  into  the  varnish  a  small  quantity  of  minium, 
or  better  of  cinnabar;  and  proceed  in  like  manner  for  any 
other  colour  you  wish  to  give  to  the  article. 
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On  the  Manner  of  obtaining  distilled  Spirit  frpm  PotatoesC 
Translated  from  the  German  in  the  Annales  i>e  Cbimie. 

XT  has  long  been  ou^ton^ary  in  Gennany  to  obtaiu  dis« 
tilled  spirit  from  potatoes,  with  the  aid  of  proper  pre** 
parations  and  causing  tbem  to  ferment.  In  the  Eastern 
part  of  Prussia,  and  in  Lithuania  particularly,  a  great 
quantity  of  potatoes  are  applied  to  this  use.  As,  in  those 
countries,  they  are  coipmonly  cultivated  in  land  recently 
cleared,  they  yield  abundantly ;  especially  If  they  have 
*  been  cultivated  in  a  proper  manner,  and  the  weather  has 
been  favourable.  The  lees  of  the  potatoes,  or  the  resU 
due  of  the  distillation,  affords  an  excellent  drink  for  cat- 
tle, especially  for  cows,  which  it  causes  to  give  more 
milk.  Potatoes,  as  every  one  knows,  are,  also^  an  exceU 
li^nt  aliment  for  the  human  species ;  on  which  account 
the  cultivation  of  this  root  is  extremely  advantageous^ 
and  greatly  diminishes  the  consumption  of  grain,  formerly 
employed  for  producing  the  same  quantity  of  distilled 
spirit,  which  now  is  obtained  from  potatoes.  When 
this  spirit  is  well  distilled,  and  not  mixed  with>any  foreign 
substances,  and  when  the  potatoes  have  not  been  burnt 
or  too  much  heated  in  their  preparation,  it  has  a  very 
palatable  taste;  much  superior  to,  and  different  from,  the 
bad  spirit  obtained  from  barley  or  wheat;  which,  how*- 
ever,  some  persons  prefer,  on.  account  of  their  being  ha-* 
bituated  to  it. 

It  has  been  pretended  that  the  spirit  of  potatoes  easily 
ti^rns.sour,  and  that  it  cannot  pass  the  line  without  spoil* 
ing  :  as  I  cannot  prove  the  contrary,  I  have  nothing  to 
say  to  these  assertions.  I  know,  however,  that  this  spirit 
mil  keep  at  least  eighteen  months,  and,  that  after  being 
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fcept  fer  that  space  of  time,  it  indicated,  by  Rtchter's 
alcobolometer*,  the  35th  degree,  without  having  lost  any 
thing  of  its  quality,  or  turned  souf.  \  have,  therefore, 
reason  to  believe,  that  this  spirit,  when  well  prepared,  is 
not  more  liable  to  the  two  disadvantages  which  have  beea 
laid  to  its  charge,  than  that  of  grain,  and  that  whatever 
has  been  objected  against  it  is  the  efiFect  of  prejudice, 

Mqmier  of  obtaining  distilled  Spirit  from  Potatoes. 

This  spirit  is  obtained  b}^  adding  to  the  potatoes  a  suf-^ 
Hcient  quantity  of  malted  barky;  for  example,  to  a 
hundred  Berlin  bushels  of  potatoes  seventeen  bushels  and 
a  half  of  malted  barley  are  added,,  which  produce  five 
hogsheads  of  spirit,  the  hogshead  containing  two  hundred 
and  forty  German  quarts,  which,  by  Ricbter^s  areometer, 
marks  from  36**  to  38^ 

I  know,  also,  by  experience,  that  with  one  hundred 
and  twenty  bushels  of  potatoes  and  ten*  of  malt,  we  may ' 
obtain  the  same  quantity  of  spirit,  of  equal  strength.  It 
might,  perhaps,  be  imagined,  that  in  order  to  produce 
the  same  quantity  of  spirit  from  potatoes,  it  would  require 
a  greater  quantity  of  ingredients  proper  for  fermentaUon 
than  are  required  for  the  spirit  of  grain,  as  also  more 
room,  more  casks,  and  a  greater  expence  in  fuel ;  but 
this  is  not  the  case ;  for  the  same  casks  which  contain  a 
given  quantity  of  corn,  contain,  very  nearly,  the  same 
quantity  of  potatoes  and  malt,  which  produces  also  the 
same  quantity  of  spirit  provided  that  care  has  been  taken 

*  Richter*i  alcoholometer  is  the  tarae  instrument  as  Baome*s,  with 
only  this  differeDce,  that  each  degree  has  been  fiied  accordui^  to  ex« 
perimenti  made  expresslj  for  the  purpose.  The  scale  is  graiuatcd 
from  1  to  100»  in  such  a  maDoer»  that  the  number,  at  the  level  of 
the  liquid,  indicates  the  quantity  of  alcohol  :^thttt  36,  indicates  S^ 
parts  of  alcohol  in  100  of  the  liquor. 
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at  first  to  mrte  the  potatoe  mash  thicker,  because  they 
da  net,  by  any  means,  possess  the  same  property  of  thick- 
ening that  *  corn  doe^,  and  that,  also,  the  fermentation 
lias  taken  plaee  as  it  oogb.t,  and  the  spirit  has  not  been 
burnt  in '  the  alembic.  As  to  the  additional  quantity  <|f 
wood  required  for  boiling  the  potatoes,  this  expense  is 
'Scarce  worthy  of  cohsideration,  since,  in  all  cases,  boit^ 
Jng  water  is  required.  This  water  is  employed  for  boiling 
the  potatoes,  which  is  effected  by  means  of  the  vapour  of 
the  water,  which  must  be  kept  in  ebullition  for  hstf  or 
three  quarters  at  an  hour  longer,  according  to  the  quan«^ 
tity  of  potatoes  employed;  and  this  is  all  the  addttional  ' 
expense  in  fuel,  that  is  required.  ■% 

The  boiling  of  the  potatoea  is  performed  in  a  cask  o^ 
oak  wood,  the  staves  of  ^bich  must  be  very  strong  .and 
thick,  and  the  heads  hasped  with  iron,  in  order  to  pre^ 
vent  their  being  injured  in  stirring ;  the  upper  head  has 
a  square  aperture'with  a  very  strong  lid  which  closes  com»- 
pletely ;  this  aperture  serves  to  introduce  th^  potatoes 
into  the  cask  after  they  have  beea  washed  and  cleaned^ 
there  Is  also  another  aperture,  but  smaller,  which  has 
likewise  a  door  that  closes  well,  and  is  intended  for  taking 
the  potatoes  out  of  the  casbr 

This  cask  is  placed  upoa  a  trestle  at  the  side  of  an 
alembic^  different  from  that  used  in  great  and  small  dis«* 
tillations.  At  the  same  side,  that  is  to  say,  opposite  to 
the  alembic^  over  the  bottom  of  the  cask,  'there  is  an 
orifice  for  placing  the  neck  of  the.  head  of  the  alembic, 
and  through  which  the  distillation  is  to  pass.  In  the 
middle  of  the  lower  end  there  is,  also,  a  small  orifice  for 
evacuating  the  thick  fluids  which  have  collected  in  the 
c^k,  and  in  erder  that  the  potatoes  may  not  stop  it  up^ 
it  must  be  covered  in  the  inside  of  the  cask.  When  the 
potatoes  are  boiled,  which  the  workmen  may  ascertiun 
)^  means  of  the  door  in  the  side  of  the  cask,  the  neck  of    , 
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di#  demtiie  is  wkbdrawn  from  4>«  cadi,  uid  Ae  grind  ing 
-«f  tke  polatoei  is  imBMdiataijr  comaidDced  with  a  miaH 
eUn^  car  a  kind  of  a  hand  aMtt,  plaoed  befona  the  eask, 
-cidse  Ui  ibe  small  doar  at  tlie  side^  TUa  ostU  is  cuor 
^posed  id  two  eyiiaders  of  very  hard  wood^  oar  of  ssmd* 
Slofte,  tbe  axles  of  whtcli  are  tucnc^l' towards eachoiiiery 
by'memisof  ar  wheel  worked; with  a. handle.  Over  tbe 
flinders  there  is  a  cefler^  ef  hopper,  iato  wlaob  the 
potatoes  aM  pot  as  they  are  successively  taken  out  of  the 
eask  with  a  ladle,  which  being  ground  by  thci  action  ot 
ikm  ^Kivder%  fall  htto  a  vat  plaeed  below  tbem;.  What 
fenders  this  vat  kidispensably  necessary  is,  diat  below 
each  cylinder  there  is  an  iron  scraper  for  removing  tlie 
potatoe  mash  w^icb  attaches  itself  to  tbe  cjriinders.  - 

When  the  potatoes  ace  boiled,  ground  barley  is  pot  int^ 
«  v^t  ted  dilnied  wjth  warm  water,  taking  care  to  make 
4lie  mtxtnte  sather  thin ;  the  potatoes  are  then  added,  by 
4«b-fttUs,  as  £s8t  as  they  a«e  gronnd,  and  when  they  are 
eatirel);  done^  the  mixtuve  is  well  i^reed  and  the  recjnirite' 
qfaamtity  of  water  added^  till  the  mash  is  perfectly  smooth 
and  iso  more  lamps  tematn  in  it.  It  is  then  left  to  standi- 
•tirfing  it  bowevor  fraas  time  to  time»  till  the  whole  is 
cold,  and  the  yeast  can  beaded  to  it. 

In  some  j^aces  only  yeast  is  empiloyed ;  bnt,  iaothersy 
they  use  also  an  artificial  ferment^  prepared  simply  of 
rye,  ground  and  well  cleaned.  This  last  ferment  is  made 
by  first  forming  a  paste  with  the  ground  rye  aiKt  cold 
water,  to  which  botling  water  is,  afterwards,  ^ded,  in 
>iieh  quantity  as'  to  form  a  thick  houUUc;  this  is  mixed 
l^rst  with  yeast,  and,  afterwards,  with  artificial  ferment 
at  several  times,  whereby  a  fermentation  is  expited  ii^ 
the  mass.  The  whole  art  consists  in  tbe  manner  of  hMt<» 
jkig  tUs  preparation^  for  tbe  greatest  care  most  be  taken 
not  to  spoil  ihe  oust  by  beating  it  too  nwcb.   . 
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It  U  also  to  bo  obaonrody  thai  poutoe%  ts  Ihey  fermtal 
more  readily  than  com,  require  a  leas  quantity  of  ytest^ 
moreovefv  the  fermentation  is  very  Tiotenty  producing  a ' 
copious  and  conkiaiied  formation  of  seura ;  but  it  does 
not  take  place  every  where  in  a  similar  manner ;  for^  in 
certain  places,  the  gross  and  membranaceous  parts  of  the 
potatoes  form  a  strong  crust  at  the  top,  tfaroii^h  which 
the  scum  caa  penetrate  but  seldom,  or  notat  all,  without 
which,  however,  the  fermentation  ii  stopped,  or  iater«^ ' 
rvpted.    Experience  proves  that,  by  distilling  pot^oes' 
with  beet  roots  and  carrots,  a  better  and  more  abundant 
spirit  IS'. obtained,  than  when  only  potatoes  and  beet  are 
distilled  together;  but  the  advantages  which  some  hHv^ 
attributed  to  the  latter  method  of  proceeding  have  not 
been  confirmed;  on  the  contrary,  it  has  been  proved* 
that  when  carrots  have  been  added  to  the  distillation,  the 
spirit  obtained  has  a  very  agreeable  smell  and  taste.  , 

That  kind  of  cabbage  which  the  Germans  eM  Kohtrahi^ 
Aa  French  Choucavif  is  a. species  of  BrasskmnofniSj  Md-. 
which,  growing  in  the  earth,  differs  from  that  which 
grows  above  the  ground  in  a  round  form,  produces  a  bad 
spirit,  of  a  very  disagreeable  smell  and  flavour.  Its  f^r- 
mentation  is  neither  so  Blro^gf  brisk,  nor-^kMitioiied :  tlie 
preparation  quickly  turns  sour,  on  which  accpnat  the 
spirit  sooo  acquires  a  disagreeable  lastc^"  and  becomes 
covered  with,  a  whitish  |uould«  The  lees  of  this  briMstca, 
ojr  the  residue  of  the  distillation,  ^lust  not  be  kept  for  any 
time  before  it  is  given  to  the  f  trtb,  for  it  spoils  very  soon* 
eveo  in  Winter :  neither  do  they  relish  it  so  much  as  tbut 
of  the  potatoes  and  beet  root, 

,  Cfaiemists  preiend,  ^hat  it  is.  the  sac<4Murioe  sohstence,  or 
jpice,  that  gives  rise  to  the  vinous  fermeutation ;  that  tbe^ 
more  a  substat^oe  contains  of  this  saccl^arine  substaqoe  the 
better  adapted  it  is  for  feriaeotfttjion ;  but  the  resnits.ob-r: 
taioed  with  potatoes  seem  to  prove  that  their  assertion  is, 
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bjNiiO  means  gcoim4ed  iniu  fall  extent,  for  potatoes  coh- 
tain  no  siu:cbarine  substance,  but  inerely  starch,  and  yeti: 
tbey  ferment.  .  It  is  evident  that  in  grain  the  quantit^-of  • 
spirit  i$  in  proportion  to  that  of  the  stafcb,  or,  perhaps^  * 
of  tl^ttglutinoitft substance  which  it  contains;  wheat,  for. 
e^oiple,  which  <^ontaini»  the  most  of  both,  furnishes  also - 
tb^  largest  quantity  of  spirits 

„  Tbeopinioa  of  those  who  urge  that  wheat  acquhces  bjr 
geropinaiipg  a  sweet  taa^e,  does  not  seem  to  me  to  be  of 
Ajny  great  weight  or  signification }  for  our  predecessofs  4 
had  no  ^^r^^  clear  or  accurate  ideas  on  this  subject^  be>* 
sides  wbid[x  the  point  has  not  yet  been  fully  aacerta.inedj^ . 
l>y  rig<WOua  experiment  and  cocnparisou,  of  the  different 
species  o{  grain,  when  tbey  havc^  and  when  they  have  not . 
germjrrated ;  for  tbere  are  seixeral  welUbforoied  distillers  • 
\vbo  f till  doubt  whather  a  given  qipautity  of  any  speciea: 
of  grain  produces  a  larger  quantity  of  spirit^  of  equa^  : 
strength,  on  account  of  the  grisua  having  germinated. 

On  Vapeur  Bleaching.    By  M,  Curadeau.  ' 

From  the  Bibliotheque  Physico-Economique. 

np 

X  HE  experiments  on  vapour  bleaching,  wlikh I  lately- 

made  at  the  Hospital  of  In^^orables,  having  proved  com- 

pletei^y  suceessfiil,  I  think  it  incumbent  apon  me  tb  give 

such  details  of  the  process  which  I  employed  as  nta^  en-  ^ 

able  the  public  to  appreciate  the' ad  vantages  which  this 

newaiethodT^ossesses  over  the  former  one. 

'  The  trial  was  made  upon  eighteen  'hundred  pounds  of 

dry  and  very  fopl  linen,  consisting  of  sheets,  tabfe-^clothsy 

DiB^n^,  shtru,  and  dish-cloths;    it  had  eaierely  been 

steeped  the  evening  before  in  the  water  of  the  hospital 

cistern,  without  any  soap  being  empbyed  in  this  opera^ 

tiM,  apoint  upon  which  I  particularly  insteted. 

•    This 


'  This  liMD^  after  baTtng  been  thus  sleeped  ahd  wiruiig^^ 
oaty  was  impregnated  wilh  ley  prepared  with  American 
potasby  but  without  the  addition  of  soap ;  for  experience  ^ . 
has  shewn  ine,  that  ifais  substante  is  not  only  superfluoui^ 
bat  that  it  also  has  the  disadirantagie  of  modifying  the 

# 

e&cts  of  thealkaliy  which  \ti  many  cases  has  prevented* 
the  SQCcess  of  the  operation.    .      . 

The  quantity  of  potash  employed  for  tlie  leying  of 
these  eighteen  hundred  pounds  of  Hnen  was  forty^^five 
pounds,  wmdi  gives  two  pounds  and  a  half  to  the  hnn*^ 
dred  of  linen*  However,  as  each  kind  of  Hnen  was  more 
or  lessampreg^ted  with  grease  «id  filthy  it  became  ne» 
cessary  to  make  a  selection,  in  order  that  a  ley  asigfat  be 
separately  applied  to  each*  kind  of  linen,  of  a  strength 
proportioned  to  its  state.-  In  this  manner  tfaetefore  I  was  v 
cwrtaio  of  applying  the  alkali  to  itii  proper  use^  which  is 
niiMh  mqre  advantageous  than  the  old  method,  wbicb 
subjects  the  muslin  handkerchief  and  the  dish-cloth  to  the 
action  of  the  same  ley^  Here  this  inconvensenoe  is 
alroided,  since  every  kind  of  linen  has  its  particular  ley^ 
afid  by. its  peculiar  arrangement  in  the  vapour^vat,  thie. 
ley  of  the  disWcloths  cannot  communioate  with  tlmt  of 
the  tfine  iinen*  ^ 

.  The  quantity  of  water  employed  for  the  preparation 
of  the  ley  might  be  equal  to  abcmt  twb*thirds  of  the' 
weight  qf  the  dry  linen. 

.  jy^ont  eleven  o'clock  in  the  forenoon  the  linen  was< 
began  to  be  put  into  th^Tat;  the  dash-cletbs  were  placed 
a^  the  bottom  of  the  vessel,  then  the  table-cloths  and* 
napkins,  and,  lastly,  the  shirts  and  sheets.  It  was  now' 
about  half^past  twelve  o'doek  ;  when  the  fire  was  immei^ 
diately  kindled,  and  continued  till  it  was  ascertained  thatr 
the  beat  communicated  to  the  linen  was  uniformly  dif*^ 
fased,  and  equalled  80  degrees.  .  ^  oine  o'dock  4t  was 
penseiaQBd  that  the  loperation  had  been* continued  fur-V 
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sfiflScrent  length  of  timey  and  the  ^pUcalion  of  tte  fire 
was  consequendy  suspendecL  For  ih^  leying  only  21^ 
pounds  of  wood  had  bees  burnt ;  the  raloe  of  wbicli  was 
eitiaated  at  4  francs  50  cenliaiea.  Part  of  this  expense 
n»igfat  have  been  aavedi^if  care  had  been  taken  to  rei&ov» 
the  charcofkl. '  I^^fevertheleat,  at  nmeo'doick  the  foUoarisK 
morning,  a  quantity  was  taken  oot^  aniouuQng  in  Tidue 
to  1  franc  35  centime^. 

On  the  morning  of  the  seeond  day  the  hneti*  was  tak^n , 
o«|t  of  the  vat,  in  order  to  be  waabed.    This  was  doiie  m 
the  |»'esenee  of  many  pertoni  of  both  sexes,  ^dioelL 
Agreed  that  they  had  never  known  a  ley  wash  bettoi^  or 
render  the  linen  whiter.     An  additional  circiiaastance  id 
favour  of  this  method  was  the  facility  with  which  the 
spots  were  rendoved ;   moreover,  fin*  so  consideraUe  a 
'quantity  of  linen  only  a  poend  and  a  half  of  seap  was 
employed,  which  in  common  oifcomstaaces  m%ht  very . 
well  not  have  beett  employed  at  ail. 

This  method  appears,  therefore,  m  possess  the  fel* 
lowing  advantages :  I,  it  is  eontiimed;  2,  Umii  bLtodied 
in  this  manner  is  much  whiter,  end  more  easily  washed^ 
than  according  to  the  former  method ;  3,  the  veraahs 
which  is  so  often  found  among  the  linen  of  hespiesls,  ^ni 
which  is  net  destroyed  by  the  action  of  ordinary  Iq^iiig, 
as  the  dtrec^ra  of  the  hospital  have  temarked^  will  be 
completely  destroyed  by  the  heat .  of  90  degree^  whidt 
our  method  is  certain  of  giving  to  the  Unen;  4,  ftnetly^ 
a  saving  of  two->thirds  of  the  expense  is  obtained  mfom 
the  articles  of  feel  and  soep.  As  to  the  savvog  of  potash^, 
I  Ao  not  pmpose  any;  for  wheth^  this  substaaee  ectt  iu 
rauch  or  in  little  water^  the  ease.wiU  always  be  the  saeae. 
with  respect  to  the  subsunces  that  are  to  neetralise  iltf 
action* 

I  must  here  ren»rk,  thait  sheeu  whidi  were  Isyed  for 
the  first  time  in  this  experiment  w^e  janoh  whk^  than^ 
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aimifair  ones  which  were  compered  with  them,  and  which 
had  already  undergone  the  action  of  three  ordinary  leyi • 
This  observation,  to  which  I  paid  particular  attention, 
pcove^  that  uiibleacbed  linen  will  sooner  become  white 
liy  tbia  process  than  that  which  has  been  subjected  to  the 
action  of  ofdinary  ieying.  ' 

Accordiog  to  the  inlbroiation  wbich  I  have  cbllected  in 
establishoients  where  this  operation  is  conducted  with  the 
greatest  economy,  the  same  quantity  6f  linen  would  have 
required  45  pounds  of  potash^  5  of  soap,  and  600  of 
,wQod«  In  how  many  pther  establishments  will  not  even 
this,  expense  be  ex<:eeded  ? 

In.  our  experiment  the  quantity  of  these  substances 
•Mftployed  was,  potash  45  lbs,  wood  214,  soap  If.  As  to 
tjhesavifig  of  manual  labour,  with  which  it  is  attended, 
w^  cannot  as  yet  determine  it,  but  must  leave  it  to  be 
MceriMied  by  farther  experiment. 
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Cmsidtraiions  en  the  Qxydatwn  of  Metals  in  general^  and 
on  that  of  Iron  in  particular.    By  M.  Thenard. 

'    From  die  Ankales  0£  Chimix. 

jTxS  soon  as  oxygene  was  discovered,  philosophe«a 
€>ccupied  ihemsetves  with  the  investigation  .  of  iu  pro- 
{>erties,  and  it  was  net  long  before  they  found  that 
thia  gas  is  the  general  ageut  of  combustion.  The  phlo« 
giatii^  theory  ihtii  disappeared;  and  it  was  no  longer 
necessary^  in  order  to  explain  *i^iost  phenomena^  to  bttil4 
b^^potheses  in  every  respect  iK>ntradictory  to  experiencfif. 
^y  admitting  a  greater  or  leas  proportion  of  this  new  prin- 
l»jple  in  the  qietallic  calces,  an  exa^t  account  was  given 
of  the  angmenration  of  weight  which  the  inetals  acquire 

when 
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when  tbey  are  calcined.   But  this  theory,''iirhich  now  a|f- 
pears  to  us  so  simple,  is  nevertheless  the  fruit  of  great  ef- 
*forts  of  genius;  and  yet  when  we  compare  it  with  the  aii* 
cient  theory,  we  find  it  difficult  to  decide  which  of  the 
two  confers'  most  honour  upon  its  author. -Ott  the  one  band, 
8tahl  brought  forth  science  as  it  were  out  of  chaos;  all  the 
elements  of  which  it  was  to  be  formed  were  in  confusion; 
he  separated,  he  attentively  investigated  their  properties, 
and  at  letigth  he  established  among  the  phenomena  which 
tbey  present,  such  a  connection  as  rendered  diem  all  de« 
pendant  ujpon  each  other.    On  the  other,  Lavoisier,  by 'a 
surer  and  more  scientific  progress,  goes  to  the  boltdmi 
'Where  Stahl  only  skimmed  the  surface ;  one  might  say 
that  he  sees  the  constituent  particles  of  matter  redact;  be 
learns  the  art  of  following  them  in  their  union  and  in  their 
separation  ;  he  gives  nothing  to  hypothesis,  he  consults 
only  experience;  in  place  of  an  imaginary  Ife  substitutes 
a  real  substance ;  he  discovers  the  general  laws  of  nature, 
and  traces  the  route  that  must  be  followed  by  his  contem* 
poraries  and  succ^sors.     Thus  the  one  opened  the  path 
which  the  other  travelled  over;   but  if  Stahl, bad  not 
existed,  Chemistry  would  perhaps  be  still  in  its  infancy; 
at  least  it  most  be  admitted  that  his  doctrine  h&s  had  the 
greatest  influence  upon  the  creation  of  the  new  theory, 
even  in  the  very  circumstance  that  it  was  entirely  oppo- 
site to  his  principles ;  and  in  fact  would  he  not  have  de- 
signated  oxygehe  gas,  if  he  had  made  his  phlogiston  to 
perform  the  reverse  of  the  part  which  he  assigned  to  it? 
He  therefore  presented,  by  the  force  of  his  genius,  the 
existence  of  an  analagou^  matter ;  a  matter  which,  it  is 
tifue,  he  never  wais  able  to  obtain,  but  which  lie  never- 
theless admitted,  and  to  which  he  attributed  imaginary 
properties,  in  order  especially  to  explain  the  phenemeo*, 
of  combustion. 

When 
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When  it  was  well  demonstrated  that  in  cotnbustion  the 
metaU  as  well  a&  the  other  combustible  bodies,  far  from 
losing  one  of  their  principles,  absorbed  a  new  oiie  since 
they  increased  in  weight ;  when,  in  short,  Lavoisier  had 
taught  us  that  in  this  phenomenon,  the  cause  of  which 
was  so  long  unknown,  the  air  was  decomposed,  and  that 
one  of  its  elements  entered  into  a  new  combination,  the 
properties  of  burnt  bodies  viere  investigated  with  greater 
attention ;  a  great  number  of  neiv  ones  were  discovered, 
and  with  respect  to  several  of  them  at  least,  the  quantities 
of  oxygene  and  of  radical  which  constituted  them,  were 
ascertained.  iTbese  new  considerations  were  again  the 
source  of  many  discoveries.  It  was  seen  that  the  same 
cooibustible  body  might  combine  in  different  quantities 
with  oxygene;  and  that  consequently  several  oxyds,  as 

'  well  as  several  acids,  might  have  the  same  radical.  We 
shall  meet,  especially  in  the  oxydation  of  metals,  with 
frequent  applications,  of  this  principle  ;  and  of  late  lead, 
antimony,  and  manganese  have  presented  us  with  some 
"^try  remarkable  ones.  It  was  this  variety  of  oxyds 
which  leads  the  author  of  Cheniical  Statics  to  think  that 

.  there  was  not  so  great  a  difference  as  had  till  then  been 
conceived  between  the  oxyds  of  the  same  genus,  and 
which  suggested  to  him  the  belief,  supported  also  £>y  re- 
flections which  are  the  result  of  a  great  number  of  expe- 
riments, that  probably  even  the  metals  pass  from  the  me- 
tallic state  to  the  maximum  of  oxygenation  by  going 
through  all  the  intermediate^legrees  of  oxydation ;  so  that 
there  would  be  for  each  metal  a  multitude  of  different 
oxyds. 

I  am  well  persuaded  that  the  number  of  the  metallic- 

oxyds  is  much  greater  than  what  is  admitted  by  the  liia- 

jority  of  chemists,  and  that^hey  do  not  pass  immediately 
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ai  is  siapposedy  at  least  with  respect  to  eome,  from  a  low 
degfeeo^  oxygenation  to  a  very  high  one ;  that  b^tvReen 
theie  there  exists  one  or  more  intermediate  degrees 
whieh  constitute  as  masy  particular  oxyds ;  but  i  confesa 
I  am  not  yet  convinced  that  there  are  as  many  oKyda 
as  possible  degrees  of  oxygenation ;  and  if  theory  admitSy 
experienee  seems  to  reject  them ;  indeed^  why  should 
these  different  oxyds  not  combine  with  the  acids  ?  The 
caruse  might  perhaps  be  attribilited  to  this,  that  the  raa« 
talsy  at  a. certain  degree  of  oxydation,  have  more  affinity 
for  the  acids  than' at  any  other ;  but  for  this  very  r^iSOn, 
it  is  possible  that,  combined  widi  a  given  quantity  of 
oxygene,  ,they  form  permanent  oxyds,  whilst,  with  a 
greater  or  a  smaller,  these  oxyds  can  have  only  a  mo^ 
mentary  existence.  Th^  latter  will  therefore  be  placed 
between  the  former ;  they  will  be  as  many  degrees  throagh 
whieh  the  first,  will  be  obliged  to  pass  without  being  Me 
tp  remain  -stationary,  and  this  is  precisely  wbitt  we  ob- 
serve with  respect  to  the  aekls  that  have  the  same  radiccd. 
Wi\l  it  be  said  that  between  the  sulphurous  and  the  sul-* 
pburic  acids,  between  the  phosphorous  and  the  phosphoric 
aeids,  there  are  many  other  intermediate  acids }  And  if 
such  intermediate  acids  do  not  exist,  if  sulphur,  phos« 
pborus,  &c.  can  form  only  two  acids,  why  should  the 
melds  give  origin  to  a  multitude  of  oxyds ;  why  should 
there  not  be  for  the  one  as  well  as  for  the  other  fixed  de- 
grees only  of  oxygenation  ?  How  should  it  come  to  pass, 
finaliy,  that  hydrogene  forms  oix(y  an  oxyd,  although  it 
is.  capable  of  fixing  more  than  five  and  a  half  times  its 
weight  of  oxygene  ?  There  are  so  many  reasons  vAich 
indooe  us  to  believe  that  the  metals  are  entirely  ia  die 
same  predicament  with  the  other  combustible  bodies ;  aed 
siMe  it  ia  proved  Uiat  these  cannot  form  with  the  geneiml 
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principle  of  combunioti  a  mukitude  of  drSerent  ooaln^ 
nations,  I  am  persuaded  that  the  metali^  wfaieh  are  jmriy 
regarded  as  analogous  bodies,  are  not  more  snsoepttble 
tfaafi  they  of  a  multitude  of  different  o^ijdsrtiofi^. 

B0t  if  it  may  be  permitted  to  adriince  some  do«bts 
agiiDst  this  manner  of  tbinking,  none  can  be  entertained 
reBpectiDg  the  nature  of  the  oxyds  in  their  combtnatioirs 
irilb  the  acids ;  and  if  this  troth  bad  not  been  long  2bd^ 
rnktedby  chemists,  some  general  c^servationn  woifld  9f^ 
fice  to  place  it  in  its  foU  evidence.  Let  us^  nerertbetesi, 
cast  a  glance  upon  each  of  these  oxyds,  and  attentivety 
consider  the  oxyds  of  iron,  wbieb  it  is  more  parttoutarly 
my  porpese  to  examine  in  thi^  memoir.  Here  in  fact 
every  thing  leiad^  to  prove  that  in  Combinations  of  tbis 
sort,  fbe  oxyds  are  constant.  Thoogb  cobalt,  nickel, 
bisiiKUth,  lead,  zinc,  gold  and  platina,  are  aU>  the  base  of 
several  oxyds,  nevertheless,  in  all  the  salt»  Which  they 
form,  they  are  always  equally  t>xydated  :  thu^s  due  oxyd 
is  blue  in  all  the  salts  of  eobah,  greeo  in  those  of  nickel, 
wiiltein  those  of  bismuth,  of  s^inc  and  of  lead;  it  is  grey  in 
those  of  silver,  yellow  in  those  of  gold,  andl^rown  in  those 
of  platina;  it  varies  indeed  in  those  of  antimony,  of  tin,  of 
jiierenry,  of  copper  and  of  iron  ;  but  still  with  several  of 
them  It  is  only  a  few  of  their  oxy^  that  can  unite  With 
the  acids.  Only  two  white  oxyds  of  antimony  are  sus- 
ceptible of  this  combination  ;  the  volatile  white  oxyd  awd 
the  white  oxyd  of  the  secofid  degree ;  the  white  oxyd  at 
the  maximum  is  attackable  only  by  the  muriatic  aeid.; 
moreover  unless  it  be  in  a  highly  divided  state,  the  rt^iri- 
alSe  acid  dissolves  it  with  very  great  dlfficti^ky,  artd 
Uways  by  pai^sing  in  part  into  the  state  of  ostygeMCed 

muriatic  atcid.  "Pin,  mercury  and  coppeis  lite  amimmy, 
form  saline  c'embinaiions  wittl^tbeardds,  only^in^we  stSMB 
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of  oxydation  ;  mercury  in  the  state  of  black  bxyd  and  of 
red  oxyd/and  copper  in  the  state  of  yellowish  white 
oxyd  and  brown  oxyds. 

Hitherto  it  has  been  thought,  that  the  case  was  the 
same  with  iron  ;  that  in  all  the  salts  which  it  was  capable 
of  forming,  the  oxyd  was  always  either  green  or  red.  Some 
Chemists,  however,  have  admitted  an  interme<fiate 
oxyd ;  they  have  believed  that  there  was  also  amon^ 
them  a  yellow  oxyd,  because,  the  ferruginous  salts  some- 
times present  themselves  of  this  colour.  Reasoning 
according  to  the  hypothesis,  that  all  the  metallic  salts  are 
always  of  the  same  colour  as  their  oxyds,  such  a  conclu- 
sion was  perfectly  consistent  with  the  principles  adopted; 
but  it  is  very  well  known  at  present^  that  this  mode  of 
considering  the  matter  frequently  leads  into  error,  and 
that  one  salt  is  white,  or  rose-coloured,  though  its  oxyd 
be  red  oi^  blue,  whilst  another  may  be  yellow  and  yet 
have  for  its  base  a  red  t)xyd  :  this  is  precisely  the  case 
with  all  the  ypllow  salts  of  iron.  Nevertheless,  besides 
the  green  oxyd  and  the  red  oxyd,  there  exists  another 
oxyd  of  iron,  which  performs  a  very  important  part  in 
the  ferruginous  saline  combinations ;  and  ^s,  on  the  one. 
hand,  the  formation  of  several  products  which  are  fabri- 
cated in  our  work-shops,  and  qn  the  other,  the  explana* 
tion  of  several  phenomena  which  often  present  them- 
selves in  the  arts,  depend  upon  the  existence  of  this 
oxyd,  I ,  think  it  necessary  to  enter  into  some  details 
respecting  it. 

It  is  formed  in  treating  iron  with  most  of  the  acids,  and 
it  is  obtaijied  by  decomposing  the  different  salts,  thus 
produced,  by  potash,  by  soda,  and  by  ammoniac.  It  is 
especially  by  considering  the  solution  of  iron  in  sulphuric 
acid,  that  we  can  easily  demonstrate  its  existence.    If 
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into  this  solution,  fresh  prepared,  we  pour  alkali,  a  white 
precipitate  is  fortned,  which  speedily  becomes  green  at 
its  surface,  and,  in  a  short  time,  passes  even  into  the 
red  *.  These  changes  of  colour,  which  take  place  in  the 
whole  mass,  if  it  be  stirred,  are  evidently  produced  by 
an  absorption  of  oxygene,  for,  if  we  repeat  the  experi- 
ment in  a  flask,  the  air  which  it  contains  diminishes  sen* 
sibly  in  volume,  and  soon  extinguishes  a  lighted  paper, 
both  when  the  white  oxyd  has  become  green,  and  ifor- 
tiori  when  it  has  passed  into  the  red.  

It  is  this  white  oxyd,  supersaturated  with  sulphuric 
acid,  which  forms  a  great  part  of  the  sulphate  of  iron  of 
commerce.  Nevertheless,  besides  this  combination,  the 
white  oxyd  can  also  form  a  much  more  acid  sulphate, 
and  then,  instead  of  being  of  a  deep  green,  the  com- 
pound inclines. to  a  light  emerald  colour.  The  case  is 
the  same  with  the  green  oxyd  and  the  red  oxyd  of  iron; 
each  of  these,  by  uniting  with  the  sulphuric  acid,  gives 
rise  to  at  least  two  very  distinct  salts.  Let  us  now  ex- 
amine these  six  kinds  of  sulphate  of  iron. 

I  shall  distinguish  the  first  by  the  names  of  acidulous 
and  acid  sulphate  of  white  iron ;  because  the  oxyd  in 
them  is  colourless  and  because  the  one  is  much  more 
acid  than  the  other :  the  second,  for  the  same  reason, 
by  those  of  acidulous  and  acid  sulphate  of  green  iron  : 
and  the  third,  also,  for  the  same  reason,  I  shall  term 
neutral  and  acid  sulphates  of  red  iron. 

*  I  have  poured  luper-oxydated  sulphate  of  iron  into  a  great  exceu 
of  caustic  potash,  and  have  constantly  observed  a  white  precipitate- 
I  have  even  boiled  the  mixture  in  a  retort,the^neck  of  which  wai  im- 
mersed in  water :  the  oxyd  became  green,  and  even  red  at  its  surface, 
but  the  lower  part  was  always  sensibly  white,  though  it  did  not  con- 
tain fulpharic  acid,  as  I  have  convinced  myself  by  washing,  dissolving 
in  muriatic  acid,  and  adding  nitrate  of  bary tet. 
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The  acidalaus  sulphate  of  white  iron  is  obtained  bjboil* 
ing  sulphuric  acidy  dilitted  with  water,  upon  an  ezceoi  of 
ifon  filings^  or  scrapings.  Dissolved,  and  especially  crys- 
tallised, it  is  always  of  a  bottle  green  ooiimr,  and  it  is  ercn 
|ield  in  the  higher  estimation  in  conunetce,  the  JBoare  higbly 
it  is  coloured.  It  iasmediately  loses  this  cotour  upoa  the 
axMitton  ol  sulphuric  acid;  it  asscunes  aneiotrald  green,, 
and  becomes  acid  sulphate  of  white  iron^  whtcb  alters 
t^M  blue  vegetable  colours  much  more  than  the  first ;  *  it 
is  then  less  fit  for  the  operations  of  the  arts,,  and  accord^ 
ingly  the  manufacturersrejeet  it  ami  give  to  the  firai  a  pre- 
ference which  does  not  depend  upon  prejudice,  but  upon 
tbe  nature  of  the  saline  eooipcHiiMls  ^  it  may  however  be 
converted  into  acidulous  sulphate  by  beating  it  with  iron ; 
fhis  is  what  is  done  in  several  vi^ioUmamifactories,  parti- 
cularly aA  Beaurais,  where  this  salt  is  obtained  from*  Rpi- 
tous  turfe  which  are  made  to  effloresce,  and  whieh  other- 
wise would  give  acid  sulphate,  a  substance  much  less  ad- 

*  When  we  pour  sulplronc  acid  iato  a»so)utiaa<  of  acidalow  sulphitte 
of  white  iroo» 'evaporated  so  a»to  mark  36^  of  the  hydrometer,  an 
ahundant  white  and  crystalline  precipitate  is  aln^ost  immediately 
formed,  which  is  nothing  ebe  than  acid  sulphate  of  white  iron.  This  is 
the  reason  why  it  semetiities  happeH8<in  thevitriolofnamififtctxwies^  that 
tibaMfDorfuddenly  becomes  to  a  certaiit  degree  turbid,  aad  deponlsa 
white  matter  which  tome  manufactories  know  and  rc^ct  andar  tbe 
name  of  magnesia.  It  is  that  the  solution  is  then  too  acid,,  and  the 
division  of  this  excess  of  acid  takes  place  instantaneously,  in  such  a 
manner  thatthere  is  formed  an  acid  sulphate  which  Ispredpitated,  and 
an  acidulous  sulphate  which  remains  in  solution  and  crystallizes  much 
more  regularly  than  the  first.  This  inconvenience  might  be  prevented 
By  boiling  the  soFulion  longer  with  iron,  and  adding  water,  ff  thu 
should  be  necessary  $  for  the  acidulous  sulphate  of  whfte  iron,  or 
the  sulphate  of  iron  of  commerce,  wheit-  too  modi  evaporatad,  is 
also  susceptible  of  concreting  in  part,  or  at  least  suddenly  ia  a  mtm, 

vttn^ageous 
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vmtageoas  to  be  introduced  into  commerce.  The  same 
may  b^  done  with  every  kind  of  acid  Sulphate,  whatever 
be  its  origin  \  whether  it  be  artificial  oi;  natural  the  trans- 
formation always  takes  place :  it  would  also  take  place 
tYta  if  the  o^yd  of  iron  were  green  or  red.  The  acidu- 
lous and  acid  sulphates  of  white  iron  are  both  throwh ' 
down  ill  a  white  precipitate  by  the  alkalies ;  they  sad-> 
denly  decompose  the  oxygenated  muriatic  acid,  and  pass, 
according  as  more  or  less  is  added,  into  the  state  of  sul- 
phate, in  which  the  oxyd  is  greeh  or  red.  It  is  in  this 
manner  that  the  oxygenated  muriatic  acid  actli  upon  the 
pure  white  oxyd ;  such  is  also  the  action  of  the  air  upon 
the  combinations  of  this  oxyd,  with  the  acids,  and  espe* 
cially  with  the  sulphuric  acid.  Hence  we  see  why  the 
colour  of  its  solutions  is  not  constant;  from  th^  green  they 
pass  into  the  red  ;  the  liquor  becomes  turbid,  deppsitif  a 
yellow  matter,  and  then  ceases  to  be  coloured.  All  these 
phenomena  may  be  naturally  explained,  and  are  only 
consequences  of  the  properties  presented  to  us  by  the 
other  sulphates  of  iron  of  which  we  shall  proceed  to 
treat.  >     . 

TO  BE  CONCLUDED  IN  OUR  NEXT. 

List  of  Patents  for  Inventions^  Kc, 
(Continued  from  Page  320.) 

WiLUAM  Sampson,  of  Uverpool,  in  the  County  of 
Lancaster,  Wheelwright ;  for  certain  improvements  in 
the  application  of  power  employed  mechanically,  espe* 
cially  as  adapted  to  the  use  of  clanks  and  fly-wheels,  or 
other  contrivances  producing  equivalent  or  similar  effects. 

Dated  February  12,  1806. 

John 
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>  John  Phillips/  of  East  Stone-house,  iu  the  county  of 
Devon,  Stone-mason  and  Sculptor ;  for  certaip  implrove- 
ments  iu  the  construction  of  tinder-boxes.. 
Dated  February  12,  1806. 

John  PhillipSi  of  East  Stone-house,  in  the  county  of 
Devon,  Stone-niason  and  Sculptor ;  for  a  chain  and 
apparatus  for  straight,  square,  and  parallel  stone  ana 
marble  sawing ;  which  chain  may  be  applied  to  other 
useful  purposes.     Dated  February  12,  1S06. 

John  Marshall,  of  Northwick,  in  the  county  of  Cbes- 
ter.  Salt  Proprietor;  and  John  Naylor,  of  the  same 
county,  Salt  Proprietor ;   for  a  new  and  improved  me- 
thod or  manner  of  manufacturing  and  making  salt. 
Dated  February  14,  1806. 

Thomas  Kentish,  of  Baker-street,  North,  in  the  pa- 
rish of  Saint  Mary-le-bone^  in  the  county  of  Middlesex, 
Esquire ;  for  certain  improvements  in  the  construction  of 
machines  or  engines  applicable  to  the  moving,  raising, 
or  lowering  of  heavy  bodies  and  weights  of  all  kinds, 
either  upon  land  or  on  board  of  ships  and  vessels. 
Dated  February  20,   1806. 

John  Jones,  the  younger,  of  Birmingham,  in  the 
county  of  Warwick,  Tool-maker  and  Die-sinker;  for 
improvements  in  the  mode  of  manufacturing  barrels  for 
fire-arms.     Dated  February  20,   1806. 

.  John  Woodhouse,  of  the  parish  of  Heyford,  in  die 
county  of  Northampton,  Engineer;  for  certain  improi'e- 
ment3  relative  to  canals.     Dated  February  20,  1806. 
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Specification  of  the  Patent  granted  to  Richard  Brown, 
cfike  Parish  of  Saint  Botolph^  Bishopsgate^  in  the  City . . 
of  London  J  Cabinet-maker ;  for  certain  Jvipravements 
in  the  Construction  of  several  Parts  of  Tables,  and  of 
various  other  Articles  of  House/iold  Furniture  which 
stand  upon  or  are  supported  by  Legs  or  Feet. 

Dated  November  26,  1805. 
With  a  Plate. 

J.  O  all  to  whom  these  presents  shall  come,  tic* 
Now  KNOW  YE,  that  in  compliance  with  the  said  proviso^ 
I  the  said  Richard  Brown  do  hereby  describe  and  ascer- 
tain the  nature  of  my  said  invention,  and  the  manner  in 
which  the  same  is  to  be  performed,  as  follows ;  that  is  to 
say :  In  dining  and  other  tables,  or  furniture  of  similar 
description  and  use,  I  do  construct,  connect,  and  form  . 
together,  my  top  rails  or  framing,  or  bed,  or  that  which 
immediately  supports  the  platforms,  boards,  or  leaves  of 
the  same,  by  whatsoever  name  or  names  such  rails  or 
framing,  or  bed,  may  be  known  or  denominated,  in  such 
|i  manner  as  that  the  same  may  be  disposed  or  folded  up 
Vql.  VIII.— Second  Semes.  F  f  f  in 
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in  a  small  space  when  not  required  to  be  used.  And  I 
do  declare  that  the  annexed -drawings  and  descriptions  do 
suflSiciently  exhibit  and  explain  the  same. 

Fig.  1    (Plate  XV.)    represents  the  upper  surface  of 
frame  when  shut  up  or  folded  together. 
'  F^.  2  represents  the   upper  surface   of  table-frame 
when  the  said  frame  is  extended.     A  to  B  extending  di- 
^  vision   of  table-frame :  the  construction  and  manner  of 
operation  of  which  must  be  obvious  on  inspecting  the 
drawings,  and  which  may  be  repeated  to  any  desired 
number  or  length.     The  pieces  of  which  these  extending 
dirisioDs  are  composed  are  connected  together  by  meanf 
of  joints,     C  and  D  the  advancing  rails  to  which  the 
blocks  G  H I  K  are  fixed.     G  H I K  blocks  to  which  the 
end  flaps  are  hinged,  ^nd  from  which  the  said  flaps  ar« 
suspended  when  the  brackets  LMNO   are   put  back 
against  the  advancing  rails.     PQRS  vacancies  made  in 
the  brackets  LMNO  to  receive  the.  blocks  GHIK 
when  the  said  brackets  are  put  back  against  the  advau* 
cing  rail.    The  end  flaps  being  connected  with  the  ad« 
vancing  rails  by  means  of  the  blocks  and  hinges,  may  be 
moved  forward  or  backward  with  the  sai^   advancing 
rails ;  and  when  the  said  end  flaps  are  raised  up  they  may 
be  supported  by  the  brackets  turned  forward  from  the 
advancing  rails  for  that  purpose.     To  the  piece  marked 
T  a  leaf  or  board  may  be  fastened,  and  legs  or  other 
support  or  supports  may  be  flxed  to  the  advancing  rails^ 
to  the  brackets,  or  to  other  parts  of  the  frame.    And  I 
do  farther  declare,  that  the  joints  in  the  said  framing; 
and  the  methods  of  connecting  the  pieces  together,  majr 
be  made  and  adapted  according  to  any  well-known  and 
good  form  ;  and  that  the  number  and  disposition  of  \he 
pieces,'  as  well  as  the  materials  of  the  joints  themselveft^ 

whether  of  wood,   metal,  or  other  fit  substance^  and 
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tlie  form  and  situation  of  tlie  legs^  are  susceptible  of  con- 
siderable variations^  according  to  the  uses  and.  purposes 
to  which  the  fraoaes  are  to  be  applied,  or  the  judgment 
of  the  plainer,,  or  the  taste  or  choice  of  the  buyer. 

Fig.  3  represents  the  frame-work  of  a  table  in  perspec- 
tive of  a  different  structure  from  that  of  Figs.  I  and  2, 
still  retaining  the  same  general  characters  which  distin^ 
guish  my  said  improvement  as  before  described.  When 
the  boards  of  the  tables  are  all  respectively  laid  in  their 
places  upon  the  expanded  frame,  and  keyed,  bolted, 
forked,  or  otherwise  sufficiently  well  and  firmly  secured 
in  their  respective  situations,  they  constitute  one  piece, 
which  gives  steadiness  and  firmness  to  the  whole  struc- 
ture. 

And  I  do  hereby  fjirther  declare,  that  another  of 
the  improvements  which  constitute  part  of  my  said  in- 
vention, is  exhibited  and  explained  in  the  annexed 
drawings.  Figs.  4  and  5,  of  an  instrument  for  connecting 
together  two  brackets,  placed  on  the  opposite  sides  of  a 
block  or  frame,  so  that  if  either  of  them  be  moved  out- 
wards on  one  side,  the  other  shall  move  outwards  on  the. 
opposite  side  at  the  same  time,  and  if  either  be  moved 
inwards,  the  other  shall  more  inwards  at  the  same  time. 
\  Fig.  4  represents  the  surface  of  the  block  or  frame  With 
the  brackets  ^hen  put  back  against  its  opposite  sides. 
A  is  the  connecting  instrument  made  of  iron  or  brass,  or 
of  any  other  suitable  material  or  materials,  jointed  at  B 
and*C.  D  is  a  centre  pin,  fixed  in  the  block  on  which 
the  instrument  is  moved.  £  and  F  ^.re  pins  fixed  to  the 
brackets ;  on  which  pins  the  ends  of  the  instrument.move. 
It  is  obvious,  from  Figs.  4  and  5,  jthat  when  the  h^idle. 
is  drawn  out  the  connecting  instrument  will  alter  it^  form, 
a$  in  Fig.  5,  and  both  brapkets  will  be  carried  out  toge- 
ther.   It  is  also  evident,  that  legs  or  supports  being  fixed 
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to  the  brackets,  will  be  moved  backward  or  forward  with 
them,  and  that  legs  or  supports  may  be  fixed  to  the  block 
or  frame  in  various  situations,  according  to  the  purposes 
to  which  the  said  block  or  frame  may  be  applied. 

And  I  do  hereby  farther  declare,  that  another  of  the 
improvements  which  constitute  part  of  my  said  invention 
is  exhibited  and  explained  in  the  annexed  drawings, 
Figs.  6  and  7,  which  represent  an  instrument  for  con- 
necting together  two  brackets,  (placed  in  the  situation 
shewn  by  Fig.  6,)  so  that,  if  either  of  them  be.  moved 
forward,  the  other  shall  move  forward  at  the  same  time; 
and  if  either  be  moved  back,  the  other  must  necessarily 
go  back  at  the  same  time. 

Fig:  6,  A  is  the  lower  surface  of  a  card-table  frame, 
B  C  are  the  two  brackets,  D  is  the  joint  on  which  the 
two  brackets  move,  E  is  the  connecting  instrument, 
made  of  iron  or  brass,  or  of  any  suitable  material  or  ma- 
terials. H  and  I  are  pins  fixed  in  the  brackets.  FandG 
are  pins  fixed  in  card-table  frame,  for  the  purpose  of 
guiding  the  connecting  instrument  in  a  strait  direction, 
when  the  said  connecting  instrument  is  moved  forward  or 
backward, 

Fig.  7  shews  the  situation  of  the  connecting  instrument 
E  and  of  the  bracket  B,  when  the  other  bracket  C  is 
moved  forward.  It  is  obvious  that  the  connjecting  instru- 
ments before  described,  Figs.  4,  5,  6,  7,  may  be  applied 
to  the  brackets  of  various  articles  of  household  furniture, 
and  ^that  legs  or  supports  m^iy  be  fixed  to  the  said 
brackets  if  required. 

In  Avitness  whereof,  &c. 

Note  inserted  on  the  Drawing,  H  a  stmng  iron  plate, 
which  being  screwed  to  the  pieces  I  and  K,  joins  toge- 
ther the  said  pieces  I  and  K  in  such  a  manner  that  they 

form  a  single  long  arm. 
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Specification  of  the  Patent  granted  to  John  Woodhouse, 
of  the  Pariah  of  Hajford,  in  the  County  of  Northamp^ 
toriy  'Engineer;  for  ccitain  Improvenieixts  relative  to 
Canals,     Dated  February  20,  1806. 

±  O  all  to  whom  tliese  presents  shall  come,  &c. 
Now  KNOW  YE,  that  in  compliance  with  the  said  pro- 
viso, I  the  said  John  Woodhouse  do  hereby  declare  that 
mj  said  improvements  relative  to  canals  are  described  in 
manner  following,  and  comprised  under  the  four  follow- 
ing heads,  viz.  first,  the  application  of  certain  contri- 
vances for  weighing  boats,  barges,  or  other  vessels,  ei- 
ther loaded  or  unloaded  ;  secondly,  in  an  improved  me- 
thod of  conveying  boats,  barges,  or  other  vessels,  from 
one  level  of  a  canal  to  another  without  the  use  of  locks ; 
thirdly,  for  the  application  of  a  signal  or  telegraph,  to 
enable  the  lock-keepers  to  inform  each  other  when  any 
boat^  barge,  or  other  vessel  is  approaching  the  locks, 

Y 

whereby  very  considerable  quantities  of  water  may  be 
saved ;  fourthly,  in  a  new  method  of  raising  boats, 
barges,  or  other  vessels  that  are  sunk. 

First,  As  to  the  application  of  certain  contrivances  for 
weighing  boats,  barges,  or  other  vessels,  I  cause  an  ho- 
rizontal frame  of  timber  to  be  erected  over  a  lock,  of  a 
3ufficient  height  above  the  surface  of  the  canal  to  admit 
the  boats,  barges,  or  other  vessels  to  pass  under  it,  and 
of  competent  strength  to  support  the  weight  of  the  boats, 
barges,  or  other  vessels,  with  their  cargo,  intended  to 
be  weighed.  Upon  this  frame  or  platform  place  as  many  , 
''weighing  machines,  of  the  best  construction,  as  are  ap- 
plicable to  this  purpose,  and  capable  of  sustaining  and 
weighing  the  said  boats,  barges,  or  other  vessels.  Let 
the  weighing  machines  be  so  arranged  on  the  frame  or 

platform , 
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platform^  that  chains  or  bars,  depending  from  £he  short 
ends  of  the  levers,  may  form  two  parallel  rows,  at  such 
a  distance  asunder  as  to  admit  thp  boat  or  boats,  barge, 
or  other  vessel  or  vessels,  intended 'to  be  weighed,  to 
pass  between  them,  and  in  length  somewhat  shorter  than 
the  boats,  barges,  or  other  vessels.  Across  the  bottom 
of  the  lock  place  as  many  pieces  of  timber  or  iron  as 
there  are  pairs  of  chains  or  bars  de[>ending  from  the  le- 
vers of  the  weighing  machines.  If  these  cross  pieces  be 
timber,  they  must  be  loaded  with  metal,' so  as  just  to  sfnk 
in  water.  To  each  end  of  these  cross  pieces  a  strong 
chain  must  be  fastened  i  and  each  of  the  chains  or  bars 
depending  from  the  machines  must  terminate  in  a  strong 
hook,  and  be  furnished  with  an  adjusting  screw  or  wedge 
capable  of  lengthening  or  shortening  the  bars  or  chains. 
Wbcjn  a  boat,  barge,  or  other  vessel  is  intended  to  be 
weighed,  it  must  be  made  to  swim  into  the  lock,  and 
the  cross  pieces  drawn  up  by  their  chains  until  they  come 
into  contact  with  the  bottom  of  the  boat,  barge,  or  other 
iKtssel.  The  chains  of  the  cross  pieces  are  then  to  be 
hooked  to  the  depending  bars  or  chains,  and  to  be  made 
equally  tight  by  the  adjusting  screws  or  wedges.  A  suf- 
ficient quantity  of  water  is  then  to  be  let  out  of  the  lock 
into  a  side  pond,  (and  when  the  lock  is  empty  to  be  let 
into  the  lock  again,  by  which  means  no  water  is  lost,)  to 
leave  the  boat  or  boats,  barge,  or  other  vessel  or  vesseU, 
suspended  by  means  of  the  cross  pieces  and  chains  to  the 
weighing  machines.  Now,  in  order  to  ascertain  the 
whole  weight  sustained,  it  is  only  necessary  to  connect 
the  main  levers  of  all  the  inachines  together  by  means  of 
a  bar  or  bars,  or  other  obvious  means,  parallel  to  their 
centres ;  and  a  weight  or  weights  suspended  from  this 
bar  or  bars  will  act  at  the  same  time  on  all  the  machines, 
land  indicate  the  weight  of  the  boat  or  boats,  barge,  or 

I     9tber 
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#ther  vessel  or  vessels,  and  the  cargo.  It  will  be  proper 
to  erect  a  roof  over  this  apparatus  to  protect  it  from 
being  injured  by  the  weather.  When  it  is  expedient  to 
erect  an  apparatus  of  this  description  where  there  are  no 
locks,  a  side  lock  may  be  made  for  the  purpose,  and  the 
water  drawn  out  of  it  so  as  just  to  leave  the  boat,  barge, 
or  other  vessel  or  vessels,  suspended  ;  or  the  boat,  barge, 
or  other  vessel  or  vessels,  may  be  lifted  out  of  the  water 
by  any  other  well-known  mechanical  means,  and  sus- 
pended underneath  the  machines  a3  before  described. 

Secondly.    My  improved  method  of  conveying  boats, 
barges,  or  other  vessels,  from  one  level  of  a  canal  to  ano- 
ther without  locks,  is  described  as  follows.     The  upper 
and  lower  levels  of  the  canal  are  to  be  brought  to  withia 
such  a  distance  of  each  other  as  shall  be  somewhat  more 
^han  the  length  of  the  boat,  barge,  or  other  vessel  or  ves- 
jels  intended  to  be  conveyed.    Each  of  the  levels  are  to 
\       terminate  in  two '  canals,  each  wide  enough  to  admit  the 
i        boat,  barge,  or  other  vessel  or  vessels.    The  space  be- 
tween the  two  levels  must  be  divided  lengthwise  into  two 
spaces  by  a  wall  or  partition  of  timber,  of  a  sufficient 
strength,,  and  carried  up  with  the  ends  and  side  walls  a 
sufficient  height  above  the  top  level,  to  fix  the  machinery 
upon,  turning  a  proper  arch  or  arches  in  the  end- wall 
next  the  lower  canal,  for  the  boat,  barge,  or  other  ves- 
sel or  vessels  to  swim  underneath.     Each  of  these  spaces 
must  be  sufficiently  large  to  admit  a  water-tight  vessel, 
which  I  call  a  conductor,  capacious  enough  to  swim  the 
boat,  barge,  or  other  vessel  or  vessels  in.     Each  of  these 
conductors  must  be  ixirnished  with  a  stop-gate  or  paddle 
at  each  end  ;  and  the  ends  of  the  upper  and  lower  canals 
must  also  have  stop-gates  or  paddles.     The  two  conduce 
tors  mu^t  be  suspended  by  a  competent  number  of  ropet 
f r  chains,  one  end  of  each  to  be  made  fast  to  strong 

pieces 
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pieces  of  iron  or  timber  fisistened  to  the  sides  of  the  cotr- 
ductors,  and  meeting  over  the  centre ;  and  the  other  ends 
fastened  to  two  drums  or  wheels  upon  two  borizontd 
shafts,  (I  prefer  the  flat  rope  used  for  drawing  coals,) 
each  drum  and  shaft  should  be  in  several  lengths,  con- 
nected together  so  as  to  form  a  sufficient  length,  some- 
Tfhat  more  than  the  length  of  the  conductor,  and  to  be 
of  a  sufficient  strength  more  than  equal  to  the  weight  of 
the  conductor  when  filled  with  water.  These  drums  must 
be  of  equal  diameters,  and  placed  horizontally  over  the 
conductors  parallel  to  each  other.  Every  other  of  the 
ropes  fptened  to  each  conductor  must  pass  over  the  drum 
that  is  over  the  said  conductor,  and  be  fastened  to  the 
other  drum :  for  example,  if  there  be  for  a  boat  of  thirty 
tons  burthen  thirty  ropes  to  each  conductor,  each  rope 
capable  of  sustaining  the  weight  of  five  tons,  fifteen  of 
those  ropes  belonging  to  each  conductor  will  be  fastened 
to  each  drum,  and  the  other  fifteen  ropes  of  each  con- 
ductor will  pass  over  the  druni  over  each  conductor  re- 
spectively. The  ropes  must  be  of  such  a  length,  that 
when  one  of  the  conductors  is  opposite  the  upper  level, 
the  other  conductor  will  be  opposite  the  lower  level. 
The  drums  must  be  so  placed,  that  when  the  ropes  are 
wrapped  round  them  the  centre  of  all  the  ropes  wrapped 
upon  each  other  round  the  drum  shall  be  over  the  centre 
of  the  conductor,  (when  joined  to  the  upper  canal,)  and 
the  centre  of  the  lower  canals  must  be  under  the  centre 
of  the  first  wrap  of  the  rope  round  the  drum.  A  counter 
baknce  to  the  weight  of  the  ropes  is  effected  by  their 
'coiling  on  the  drums,  and  the  height  of  the  lift  being 
given,  it  is  easy  to  find  the  diameter  of  the  drums  to 
produce  this  effect.  Or  one  drum  formed  of  several 
parts  equal  to  the  length  required,  whose  centre  is  oyer 
the  centre  of  the  partition  wall,  and  of  such  a  diameter 
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§  ^  » 

Silo  extend  ncarlv  orer  the  centres  of  die  conductors  ;  ot' 

thfA  drmn  may  benrade  smaHef,  and  fixed  <wrer  tfc^  cetV* 

fe-e  of  tbe  dividing  widl,  And  srtaU  '€kuiiife,'pullie«,  0!r 

/oilers,  fixed  so  that  the  ropes  may  descend  pfeirpettdicn* 

feirly  over  the  e^ntre  of  the  spaces  iri  ^vbicH  the  cdridtiW 

tors  rise  and  faH  alternately.    The  ^hfii  b/%he/cftftifl§   ' 

Inust  be  trtiely  made,  and  coi^ered  with* father j'1>fr^i?di 

must  be  sttrflfed  bet^^'e6rt  th^  leatl^i*  attd  'i^ood,  to  foirni 

ii*n  elastic  body ;  so  that  'when  thfe  etids  bf 'tBe"'«fend#cii!ih 

are  forced  against  them,  by  a  sprmg"  or  any  tftb^  tdfitriw 

Vance,  theymaybe  watet-tighf.     To  passatbat,  Vat^^?^ 

t)r  other  v^sselj  froih  6rie  level  to  arititBe^,:f8i^  fe'XanrpD^, 

from  the  lowdr  level  to  the  ilppet^  fevel,  operi*  Ae*^2rt4 

tir  paddle  in  the  lowet  eonductttr,  arrdf  the  cori'espbHyfn^ 

^ate  oir  paddle  in  the  lower  canal,  aiiJiJ^T™  thelites?; 

tmrge/or  othej^  vessel  Into 'the  ctltrdtictor,  \ifbfch'*'*^^ 

displace  a  quantity  of  water  iVbiii  the  cbSdafctcS  ^'^uil*% 

weijjht'to  the  wclarht' of  the  vessel  arid  Cai^(t6."$H  VHaPllft 

'eonductoi^,   Hutb  its  ^contents,   i^  eititctfy  if  tlie  sktttfe 

weight)  whether  the  boat j  batge,  or  other  vessel'^  iifft 

or  not.    .'When  the  tttssel  is  in  the.  ijondufctor,  ^ndi  the 

gfttes  i^if-  psftddles^liut,  the apjS^ratuSiis;  Jt6  bo  jqtiq  md- 

\  %to«l  by  a  piDi6ii  ^cpng  tita  wbe^^l  ly^M  <^:tlMl^a»i  oSiite 

^txkXfijt,  or  by  any  other  niecbanicahiootitrivaiuie:^  knd  ^dsc! 

*tQp><;QDduGtor  bdis^  .^itli*  the  wiiteor  iih  it  equal  tor.the 

,we^tof  tfai^fanmseronq,  ^iil^soeni^  and  ^fa^ bottom:  cbtl- 

dn^tvr,  with  nheviiBsei  in ix^  will  rue  j   wfa^p^iit/ amvias  AX 

tbe^  upper  level, /the  top  jcc^ntoctor  rtull  faqte  dissooNbd 

to.  the  lowel-'lev^j  :  It  is  d9tious.tbat4Ni«.ve88eLm^v.ife 

lowered  in  one  codiductor  while  ajiotter  is  ni'isbgajii  tsbe 

* otb^r  eoftduccof*,  ^ce  the  equiiibiium  i:»" not  destrojMl 

<^y  the  vessel  entering  the  condtrctor.     It  may.be  expodi- 

e»t  to  give  .the  desocaiding  conductoi'  more  weig{)t  th»n 

iVttL.  VHL — Second  Seribs..  G  g  g  the 
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t)ie  ^«CQnding  one,  to '^produce  motion  in  the  apparalivi 
with  iBOre.  ejise;.  which  may  be  effected  by  not  suff^ng; 
^  desseadieg  cofsiduct5>r  to  go  ^uUe  so  low  as  to  bring 
th^4^rface  of  the  w^ter  in  it  to  the  kvel.of  the  water  ia 
tl^QiJower  canal,  so  that  wheo  the  paddles  are  opened  a 
tmali  quaBti^  of  water  will  run  out. of  the  conductor  int# 
fk^  Jower  canal.  To  stop  or  prevent  this  apparatus  from 
lllQving  with  tTV9  mu^h  vdocity,  a  common  bisak  may  be 
j^l^^ed  upon  •  a  wheel  fished  upon  the  axis  of  the  drum, 
pE)llfiy  other  cotttrivanciei  which  will  produce  the  saine 
«jf!ectv  Tlif  stre^th  of  this  apparatus^  and  number  of 
zqp^,  >vill  depend  upon  th^  weight  of  tbe  ve3sel  intended 
^o  be, conveyed.  Grooves!  should  be  made  at  a  small 
distance  from  the  paddles  at  the  ends  of  tliecanal^  and  a 
^^e  paddle  or  gate  kept,  in  order  that  the  paddles  and 
(ppoye^  which  are  constantly.  >t()  ict  may  be  kept  clean; 
.apd  in,  good  repair.  It  if  necessary  to  keep  the  spaces 
4nto  ^which  the  conductors  descend  empty,  which  may 
be  efSgcted  by  means  of  a  culvert,  or  by  tjie  apglicatiou 
lof  apuxpp.  .     ,,    . 

;.    Hhirdly.  JVIy  application  of  tbotetegraj^h  dr  signal  to 

ilie  pmrpose^  of  canal  navigiatioof^will  produce  a  very  con- 
^lidtrafab  aaiiog  of,  wdter  in  passing  locks,  when  they 

;atei90rlaf  distant  from  each  other,  tbat  the  lock-keepers 
deannot'see  tfae.boais  from  due  lock  to  aootber;  for  it 

takes  n^  more  water  to  [lasa  t  given  nun^r  of  boats, 
$itmfot  example,  tip  thc£  lock»,  sii>d  as.  many  down,  pro- 
jjEftdcd  they  pas^.a^emaAely,  th^n  it:  would  to  pass  ten 
Uioat8*in  succession^  •  in  ^either  directioili,  by  idle  assistanoe 

of  tlie  Velegtaph.  Qt  signal.  The  tel<bgcaph  or  signal  may 
:het  a  strait  apiece  \if  timber,  ^bf  height  sufficient  to  be 

#een  by  the  iiext  lock-keeper,)  ^i^th  a  board  framed  into 
.  fho  upper  end  of  it  about  eigliteeu  inches  long  and  one 

foot 


• 


Patent  for  Imprtyvemtnts  nlaitve-fo  Canals.       4J1 

foot  broad,  having  a  raund  bole  cut  through  it  jaboiit 
dg^t  inches  in  diameter,    a  frame  being  •  fixed  in  t^ 
ground  to  receive  this  piecJe  of  timber  when  raised  per- 
pendicular, and  in  which  frame  it  will  turn  round';  there*- 
fore,  when  the  first  lock-keeper  has  a  boat  in  view  upou 
ihe  canal  he  turns  the  fiat  side  of  the  board  towards  the 
next  lock,  which  informs  the  next  Ipck-keeper  that  tberf 
is  a  boat  coming  rti  that  direction;   the  middle  lock- 
keepers  are  furnished  with  two  telegraphs  or  stgnals,^' 
to  give  information  each  way.      By  tfait  communica-- 
tion  the  lock-keepers  always  knmv  if  there  are  any  boati* 
near,  by  which  means  a  great  deal  of  wkter  may  be^ 
saved*    Any  other  kind  of  signal  or  talegrapb  may  \i^ 
applied  to  this  purpose,  but  the  above  appears  to  me  tM 
simplest.  , 

*  Fourthly^  My  method  of  rajising  a  boat,  bafge,  oir 
ether  sunken  vessel,  is  as  follows.  I  moor  two  loaded 
boats  along-side  of  the  sunken  vessel^  with  two  or  mor^ 
pieces*  of  timber,  long  enough  to  project  over  each  side 
of  the  loaded  boats  half  the  breadth  of  a  boat,  with  a 
piUley  or  roller  fixed  at  each  end  of  the  timbers,  for  one 
or  Qiore  ropes  or  ishains  to  pass  over;  one  end  of  the 
iropes  or  chains  fastened  to  the  boat  sunk,  and  the  other 

r 

end  to  an  empty  boat,  on  the  outside  of  each  of  the 
loaded  b5>ats*  When  all  the;^  ropes  or  chiitis  are  tights 
ened  or  made  fast,  by  unloading  th^  loaded  boats 
into  the  empty  ones,  the  sunken  boat  will  thereby  be 
raised.       .  \-\ 

Ji>  witness  whereof,  &ig» 
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J&^^j«?<wn.  gf  ^X<  Patent  granted,  to  Jqun^  J0KES4  Mtf- 
Ji^^unj^er^  qf^  Binning  ham  f  in  the  CQuntif  of  fp'at^^mi^^ 
Toai'-niaker  and  Die-Linker;  for  ItupffwempUs  diyihc 
Mode  q][  rmn^^^ 

'•■•"■    •      •    :  '    With  a  Pfete. 

^  ^  JL  jQ:  all  to  twhom  these  presents  skissH  ^ooBe).  Itci 
N9\v  K$JO>vi  x*Jj:ti>at,ii)  coijapliaflee  with  the  sakl  proviso, 
I  the  wJ4  J^¥f.iJon^  do  hereby  declare,  tbiit  the  follpvr- 
i|ig.  is  ^^f  psf^i^l^  (jjps<;i  iptioD  of  the  natUve  of  my  sai^ 
iQiTe^ti€ip«^p4  it^ethpd  \vl^reby  the  saine  h  to  bi»  pefr^ 
l5s^f[me4^;  Jft«i§- 'i^feQe3fiftry  to  be;ohperve4,.  <hat  the  harreii 

fl0R|i*^d^>i7'^^^^^^^^-^^^*^^'^VQ  fortnqd  hy  nitidiii|^a; 
small  square  or  flatted  bar  of  iron  spirally  rouud  a  .msn^ 
dril,  whilp  the  .s^id  b.^r^  ^  i^  ^  redJjot. state  ^apd  then 
Y'ithdrawiD^  the  ^mand^il,  and  heating  the  bar  to  a 
fveldin^ heat^  jjit;  is  mqoped.pr  knocked  together  in ^hq 
^irectidVi  of  thej^ngth  of  the  mand^rili  which  cau^s  tim 
spires,  or  twist3<>t  t^^  bai?,  oi*  skelp  as  it  is  cooioionlj^ 
galled,  to  c^H^ire  tpgetb^r^  lu^d  to  fori;^  a  tw^stod  batrrel 
or  t^be.  ,  Other  welding,  hea^  are  theu  giVen  to.  it,  and 
it  is  forged  upon,  ^  menddtjta  the  proper  form  aiu| 
thickness.  This,  roethod  is  defective  in  as  xnuch  as  th^ 
Joints  Qf.one.ljftrt  of  (he  ^Jcelp  to  th^  other  are  Dcces^ 
fi^rily  ^t ^rj^ht a^^gles  tp  the  Bfxancit'il^and  have^n^t  prupe; 
jiold^  f>r^  ope  another ;,  so  far  i^  the  inofcbQ<}  gfMierally 
wactised  in  common  use.  My  nevvly-iitvented^  metho4 
consists  in  forming  the  bar  or  ske)p  so,  as  to  be  g'radually 
made  thinner  from  one  end  to  the  other,  alftf  ul«>o  in 
"bevelling  or  thinning  it  at  each  edge,  so  that  ^YlTen  ^oltj 
or  twisted  upon  the  mandril  the  edges  considerably  overt 
^^p  each  other,  and  then  ivithdrawing  the  mandril,  and 
taking  a  welding  heat  upoo  the  skelp,  another  mandril  i^ 


insi^Y^ed,  and  the  »ke]p  forged  uppn  it  s|t  one  oripore  ^ 

h^ata,   as  may  be  conv^pi^nt^     At  for  the  process  of  < 

wetdii^  aod  forging  I  pl«iair  Qo  ^Kj^luawe  pririlege^  Imt;. 

inepely  for  the  mode  of  prodociBg  tbe  form  of  the  tik^lp,  - 

^o<)  the  modjod  of.  tlvititing  or  cotlmg  iu 

.  The  dewing,  notarked  bar  No,  1 ,  ( Ptele  X VL^  repore*- 

s^nt»:a'bar  ofjrofi  or  steel,  of  any  requived  length.. oi?: 

breadth  i^  which  bar  is  passed,  ^vheh  hot,  betiveeR  the: 

roller3  AB.  of  theihachine^  represented  du  Fig.  \y  the 

rpllers  luiiring  grooTGo  tumped  upon  them>  to  o^e-  the, 

b4r  Jfo.  Mo  be  bevelled  <^i  each  contmry  si4e»  as^  ia  re-. 

jpmspated  inthfi-draviog  ^tfae  bar  Ne.-^,  pssA  the  sec^^ 

tioa  of  jthe  same  No..3«    The  bar  No.  d  being  .agaatii 

pa«ie4  .betMreeo  tiie  rollers  A  and  B^for  ^a&  purpose  of. 

_  t 

wofkfng  it:(taper  in  thickness  from  C  ^  D ;  jiadin  sofpe^ 

ipases  it  may  be  .neee^ary  to  heat  .the  bar  more  thanr 

oiiQe^  An4  loipaiw  \%  .'belweeit  the  rollers  A  wA.  B  moroi 

lj}an  tivioe»  .  A  method  pf  iniireasing  and  decreasing  tlt^ 

pres^ro  of  the  rollers  is  shewn  hy.the  machinery  E  F,  &c*) 

a^  t^io.topof;  the  matduney'Fig.  1.     But  any  other  me^r 

nhadicat  means  may  W;  adopted  for  the  purpose,  aH  tli^ 

(iiseristioB  of  the. mechanic  who  may  prefer  them.    Thtai 

9keif»  or  bar,  being  now  bevelled  ao^  tapered,,  is  pitt  into 

an«  aic  lamlLce,  *aa  at  Fig.  2,  of  which.  Q,'  is  the  draught 

plalieL  and  It' the  Aie.-    At  .the  mouth  of  this  air  fttrita^  it 

.  6k^  a  small  :pair  of  rolicvs,  as.io  Fig.  3*    When  tbe 

sbel^.  is  !hot  ^noiigh,  ti)e  w^  uetrestithe  mouth  of  the  fur^ 

once  is  bf ought  between  the  small  rollers  at  S,  whos^ 

ibhrn^a^s  represented  ^  tbe  small  dra-wing  N0/4,  one 

roller  being  a  little  concave,  and  the  other  convex,  atf 

being  adapted  to  guide  the  bar  or  skelp  tei^t^Hitlng 

msuodcil  ¥.    This  Cwistitig  mfadril  U  is  conducted  and. 

nmved;,vupd.  itnp£li»<ijk  fqifstaft^,  «r  drawn  bac|tiii:aiird^'  b^ 

the  a9ti9n  qf  thjs  machine,  af  tepiwmked  iai>  ^g.^^  4^ 

'".''C\  •    *  '  Thii^- 
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Thisixmchine  is  for  tibe  purpose  of  twisting  or  wifidkig' 
the  hot  bar  or  skelp  round  the  mandril  U|  and  is  per« 
fotmed  a»  foilpviiv  The  pinioti  wheel  W  is  moved  by 
the  power  of  steam,  ^«:atef »  horse  or  horses,  man  or  men, 
or  any  other  suflSpietit  power,  and  gives  action  to  the 
iRain  \vUeeI  X,  whose  $liaft  Y  has  a  square  perixMration, 
sttifteientlj  lavge  to  adsnit- tjie  directing  screw  Fig.  5 
to  pass  through;  the  wovm  of  which  is  cut  of  a  Qe« 
cessarj  ^ze  c<tt)sistent  with  the  ; width  of  i  the  ske]p  or 
tiar^  The  directing  screw  is  supported  and  moves  in  a 
coupling  boi,  as  at  a  a,  wbix;h  (sauses  it  to  tectde  or  ad* 
vance  whichever  way^  the  wheei  X  turns.  The  twisting 
^|iandril  U  is  attached  to  the  directing  seimv  di  at  C; 
and  for  one  revoluitpn  of  the  screw  thereis  of  coiirseone 
of  the  mandril  U ;  conse)^uent)y  whien  (hat  paff:  of  ibc 
mandril  U,  as  at  ddy  is  opposite  the  rollei's  3f  it  is  ia  its 
oonveinent  sitbation  to  receive  one  end  of  the  beviel  bar 
or  skelp  V ;  which  being  held  by  a  fork  or  eatcb^^,  i% 
compelled,  while  the  machine,  pg,  4,  is  ,in  action,  ta 
WTap,  coil^  or  twist  round  the  said 'mandril  U  to  any 
gitnea  length,  a^ccording  to  the  purpose  required.  The 
kver/may  be  occasionally  iised  to  press  the  roller  S 
tighter  upon  the;  skelp  "or  bar  Y,  in  order  that  it  may 
iRrind  niore  regularly,  rourul  the  mandril  U.  Before  the 
tpiral  skdeton  No.  6  is  taken  off  the  mandriMJ,  it  should 
be  hammered,  in  order  to  loosen  it  from  ^the  ma,n4Fi^ 
and  close  its  joints ;  it^  should  then  be  welded.  Thesetw 
tton  Np.  If  with  {the  mandril,  represented  within  it, 
fhe^v^  the  inj^ef  in  which  one  bevel  edge  over^^ps  the 
ather% 

I  do  hereby  farjtfaer.  declare,  th^t  such  bavre^  .mi)y  b# 
made  in  a^ny  metal,. or  composition  of  metals,  that  may 
be  found  sufficiently  strong  imd  prqpef:  £^rthe  purpose. 
:.|qin4^aessiATh^:wf,;^c^^     ,.y  , 
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Specification  of  the  Patent  granted  to  Marc  Isambard 
Brumel,  late  of  Gerayd-stveetj  Sohoy  but  iiow  of  Queen- 
square  Place,  tVestniinsterj  in  the  County  of  Middlesex ^ 
Gaxtleman ;  for  new  Trimmings  and  Borders  ofMuslin^ 
Lccwn^  and  Cambric.     Dated  November  25,  1803. 

JL  O  all  to  vshom  these  presents  shall  come,  fcc 
Now  KNOwr  Y£y  that  I  the  said  Marc  Isambard  Brunpl^ 
11)  compliaoce  with  the  said  proviso,  do  hereby  deckre 
/that  my  invention  consists  in  M'eaving  narrow  webs  of 
inush'ns,  of  cambric  muslins,  of  lawns,. or  of.cambrics* 
with  a  proper  selvage  at  each  eiige,  varied  according  to 
the  purpose  for  which  the  article  is  wanted,  but  in  all 
cases  adapted  to  prevent  its  raveihng  out  in  washing, 
and  of  any  breadth  not  exceeding  ten    inches ; .  so  as 
that  these  narrow  webs  shall,  without  hemming,  whip*^ 
ping,  or  otherwise  securing  the  edge  by  needlework,  bd 
ready  to  be  used  for  the  different  kinds  of  trimming  re* 
quired  to  be  made  of  the  materials  above  specified.     By- 
trimmings  to  be  made  of  the  taaterials  above  specified,  C 
mean  frills,  borders,  trimmings  for  bonnets,  cap»,  cloaks, 
or  im  any  other  article  of  c^ess,  or  ^veu  of  furmture^ 
proy^decT  the  trimmings   arc    moslin,   xiambric  musUu, 
lawn,  or  cambric,  and  not  exceeding  ten  inches  in  width. 
The  advantage  of  this  invention,  beside  that  the  trim* 
mings  produced  are  in  Qiany  easel  neater  than  the  trim* 
mings  of  which  the  edges  are  secured  from  ravelling  by 
needle^work,  is,  that  the  operations  of  hemming,  whip- 
ping, or  otherwise  securing  from  ravelling,  Hhe  edges  of 
trimmings  cut  in   narrow  slips  oirt  of  broader  webs,  a4 
they  have  tmavoidably  been  hitherto,  are  by  this  invein* 
tion  altogether  saved.     In  cases  v(4ijere  trimmings  of  tlie 
tuatofials  above  specified  arc  required  to  be  gathored^  or 

to 
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to  b^  wliiptpedj  for  the  purpose  of  being  drawn  up  full^ 
I  introduce  into  the  warp  a  strong  or  double  thread,  ot 
thrcaids,  of  cotton,  flax,  oi^  silk,  on  which  tlie  trimming 
may  be  drawn  or  gathered  up  u  ithout  the  need  of  em- 
^loyinoj  any  needle-work  for  this  purpose.  The  trim^ 
filings  may  be  woven  either  in  looms  similar  to  those  in 
use  for  weaving  muslins,  cambric-muslins^  la\tiis^  ot 
cambrics,  according  io  the  khid  6f  trimmirigj  with  the 
only   difference,  that  the  looms  for  these  trimmings  must 

bie  propoitioned  to  the  narrowness  of  the  web  required, 

•  ,  .     , .  •  J. 

ot*  these  trimmings  may  be  woven  in  ribband  looms,  ana 
very  advantageoijsly  by  the  engin6  looms,  such  as  ai*e 
used  by  ritlxand-vveavers',  with  the  precaution  of  using 
such  sizing;  starching,  atid  other  dressing  of  the  yarn, 
as  is  proper'  for  wearing  flaxen  or  cotton  webs,  as  tbc 
ease  may  be,  of  the  usual  breadth,  and  of  the  same  qua^* 
lity  respectively.  These  trimmings  may  be  woven  with 
plain  selvages,  so  as  not  to  shew  any  appearance  of  hem, 
roll,  or  turning-iu  ;  or  they  may  be  woven  with  a  thick 
stripe  at  one  or  ¥oth  edges,  so  as  to  give  the  appearance 
of  a  hem,  as  welt  as  to  give  additional  strength  to  the 
tedge  of  edgefe.  "The  edge*  of  edges  of  these  trimnaings 
may  fed  ^voven  double,  so  as  to  imitate' a  hem  more  ex- 
actly, ^aird  so»  that  a  qiiill,  bodkin,  oir  v^^ire,  might  be 
drawn  through  the  hollow  part,  as  is. sometimes  c.us- 
"ternary  in  regard  to  the  broad  hems  made  to  trimmings 
■yprn  in;  mourning ;  and  trimrhirigs  in  which  this  double 
bart  is  required  may  be  woven  in  looms  of  a  construction 
similar  to  those  ip  which  ribbands  with  hollow  edges  ar6 
tvoven,  as  istliecase 'in  some  of  those  woven  for  bat- 
%ands.  But  when  it  is  required  that  each  of  these  folds 
"of  the  double  p^rt  should  be  of  the  sime  texture  with  the 
single  part  of  the  web,  it  is  necessary  that  the  weft  should 
bcMvovcn' fotlf  timfcs  through  tlic  warp  of  the  edge  (that 
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ts  tmhi  for  each  fold)  for  every  twice  that  the  weft  is 
waven  throiigh  tHe  warp  of  the  single  part  6i  the  wfeb. 
In  order  thai  these  trimmings  mi,y  wash  and  wear  equally 
well  with  trimmings  cut  crosswise  out  df  broader  webs  6f 
the  same  qualitj'',  yarn  similar  to  the  weft  of  the  broad 
webs  may  be  used  for  the  warp  of  the  web  for  trimniing^i 
and  yarn  similar  to  the  watp  df  the  broad  webs  may  b^ 
used  for  the  wefts  of  the  web  fbr  tridiihtngs.  These' 
irimmings  may  Be  wbi'n  either  plaih,  striped,  checked, 
or  figured,  in  white  dr  ill  colouts,  by  iheans  similar  to 
those  practised  in  the  \i^eavirtg  figured  ribbands,  and 
they  niay  be  finished  by  siiigeing,  dr^ssin^,  bleaching', 
priiitidg,  baldndering,  clear-starchirig,  or  by  any  other 
of  the  Operatiohs  iis6d  in  finishing  webs  df  the  usual  ^ 
breadth,  accdrding  td  the  nature  of  the  materials,  and 
the  purpose  to  which  the  trimmings  are  td  be  applied* 

In  witness  whereof,  &c. 


i.  ■   at. 
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Description  rfa  Cheap  Bedstead  for  a  Workhouse  j  Hospital j 
w  amf  of  his  Majesty's  Barracks y  Fever  fVard,  Kc,  tic. 

Cbmmunicaied  by  Mt.  Matthew  Grecson,  of  Liverpodl, 

in  a  Letter  to  the  Editors. 

With  an  Engraving'. 

A  A,  Fig.  1,  (Plate  aVII.)  are  two  cast  iron  dogs,  of 
ihe  dimensions  described  B. 

B  is  another  view  df  the  dog,  with  the  dimension^. 

C  is  one  of  the  middle  ribs,  4|  inches  broad,  14  thick^ 
(when  worked); 

D  D  are  the  two  outside  fibs,  1  inches  btpady  same 
thickness. 

Voi,.  VIIL--Seco*d  Series.  Hht  Fift 
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F  is  the  head-board,  ivhich  lifts  off  at  pleasure,  and  is 
iixed  by  a  rib  fastened  behind,  which  falls  into  two  holes 
in  the  side  pinions  D  D. 

All  the  ribs  of  one  hundred  bedsteads,  marked  E  E  £1 
are  exactly  alike,  and  all  the  dogs  cast  in  the  same 
mould  ;  the  like  care  is  made  in  making  the  side  pieces 
D  D,  which  are  made  stronger,  to  sit  upon  occasionally ; 
so  that  admitting  the  head-board  F  is  fitted,  and  the 
holes  bored  by  one  gage,  which  is  easily  done,  one  hun- 
dred bedsteads  (or  five  hundred  bedsteads,)  may  be  taken 
down,  washed,  aired,  or  drest  for  vermin,  if  need  be, 
and  put  up  again  in  as  short  a  space  of  time  as  possibly 
can  be  conceived,  by  any  person  of  a  most  ordinary  ca- 
pacity, Without  hammer,  screw-driver,  or  other  implei- 
ment  whatever. 

The  above  bedsteads,  which  for  cheapness  and  simpli- 
city of  construction,  will  be  found  superior  to  any  I  have 
seen,  or  to  any  in  general  use;  I  have  had  the  honour 
of  superintending,  in  our  new  house  of  recovery,  adjoin^ 
ing  to  the  parish  workhouse,  in  Liverpool,  where  they 
are  introduced  ;  but  I  do  not  claim  all  the  invention,  for 
the  first  hint  of  this  construction  I  received  at  the  CastJe 
of  Chester,  from  some  roadre  by  and  under  the  orders  of 
that  ingenious  architect  Mr.  Harrison,  of  dasskai  cele- 
brity.      -^ 

If  this  sketch  meets  your  ap|)robatton^,  you  have  li- 
berty, through  the  pages  of  your  useful  work,  to  make 
it  known  to  the  public,  for  whose  benefit  it  was  invented, 
and  for  whose  service  it  is  now  offered.  It  may  be  use- 
ful at  fazerettos,  &c. 

LvQtrpooly  Yours,  &c. 

Feb*  24, 1806*  Matthew  Gregscw^ 


Mjyar.Tol.Vm.Seaini}  SertM. 
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l/lccmnt  of  the  Regulation  proposed  to  Parliament  by  Mr. 
.     Robert  Vazie,  of  Rotheikithtj  to  prtveiit  Frauds  in  the 
JHeaswemeiit  of  Coals, 

Communifated  fn/  him  in,  a  Letter  to  the  Editors. 

Witk  an  5ng«^aving. 
Gentlemen, 

X  HE  various  imposHions  lo  which  the  consumers  of 
couls  in  the  metropolis  were  subject,  in  tlie  sale,  admea- 
surement, and  delivery  of  that  article,  so  necessary  to 
the  comforts  of  lif^,  and  so  important  in  manufactures, 
attracted^  in  the  year  1800,  the  attention  of  the  Legisr 
lature,  which  reftsrred  the  consideration  of  tlje  state  of 
Ithe  trade  to  a  Committee  of  the  House  of  Commons  ; 
%vho  were  pleased  to  report  their  opinion,  ^'  that  parlia- 
mentary regulations  and  restrictions  were  necessary  to 
be  adopted  therein."  Since  thjit  time  the  Corporation  of 
the  City  of  London  has  procured  a  controul  over  the  sale 
by  an  ^&.  of  Parliament,  which  ei^tends  to  the  delivery 
of  coals ;  but  the  defects  in  the  former  acts  respecting 
the  admeasurement  continue  as  heretofore. 

The  Committee  of  th^  House  of  Commons  having  ho-r 
noure<l  fae  with  an  approbation  of  my  improvement  of 
the  coal-measure,  I  have  presented  a  bill  to  Parliament 
this  session  to  establish  the  same  for  the  admeasurement 
of  all  sea-coals  upon  which  duties  are  chargeablfg. 

If  the  insertion  of  the  annexed  observations  on  that 
subject,  with  a  description  of  the  coal-measure,  be  con- 
sistent with  the  design  of  the  Repertory  of  Arts,  &c.  I 
sliall  esteem  myself  much  obliged  by  their  publication. 

Rotherhitlie^  Yours,  &c. 

. .    ^larth'i^i  i^QQ.  Robert  Vazij^^, 

II  h  h  g  fXescriptioii 
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Description  of  the  CoaUMeasvre  proposes. 

Upon  the  oulside  of  the  legal  bushel,  or  other  coal* 
nieasure,  is  placed  a  moveable  iron  bow,  of  at  semi* 
circular  form,  (Q)uci>  like  tl^e  l^ale  or  handle  of  a  pail,) 
from  the  middle  of  which  is  suspended,  on  a  loose  joint, 
a  pin,  which  forms  a  gauge.  (See  Fig.  2,  Plate  XVII.) 
At  the  time  of  filling  the  measure,  the  bqw  and  gauge  lie 
on  the  outside  of  the  bushel ;  Tvben  it  is  filled,  the  base 
of  the  heap  is  circumscribed  and  accurately  defined  by 
the  bow,  and  the  just  height  is  marked  by  coming  in 
contact  with  the  lower  end  of  the  gauge,^ 

Observatiotis. 

|d  the  16th  and  nth  years  gf  ^he  rei^n  of  King  Charles 
the  Second,  an  Act  vas  passed,  directing,  '^  That  all 
coals  brought  into  tlie  lliver  Thames,  and  sold  by  the 
phaldrop,  shall  bjs  ^t  the  ra):e  of  thirty-six  bushels  heaped 
ffP,  according  to  the  bushel-me^ure  se^l^pd  for  that  pur^ 
pose  at  Guildhall." 

And  in  the  12,th  year  of  (be  reign  qf  Qu<;^i)  Anne,  an 
Act  was  passed,  directing  '*  That  the  coaUbusbel  simll 
be  rounds  witli  an  even  bottom,  and  be  nineteen  ipch^s 
^nd  a  h^f  ff om  outside  to  outside,  aiHJ  shall  contain  one 
Winchester  bushel  and  qne  quart  of  water  ^  and  all  c^oals 
chargeable  ^ith  duties  shall  be  coq[iputed  by  the  chal- 
dron, contfiinii)g  thirty-six  bushels  heaped  up  ;  and  that  a 
standard  measure  shall  b^  oiad^^  a^d  kept  iq  the  Ei^- 
jAcqiiei:.'' 

And  in  t^  43d  yeaf  qf  the  rei^n  of  his  present  Ma- 
jesty, an  Act  was  passed,  directing,  **  Tfiat  the  bushel 
shall  be  heaped  up  in  th^  fowi  of  a  conCy  the  outside  of 
the  measure  being  the  extremity  of  the  base  thereof." 

The  descriptions  contained  in  the  abqye  Acts  are  fully 
explanatory,  so  far  as  they  respect  the  form  and  dimen- 
sions of  the  coalrbushql,  and  the  base  of  the  heap  ;  buf 

neither 


in  the  Measurement  of  Coak.  42| 

neither  the  former  expression,  *'  heaped  up,^^  nor  the  lat- 
ter, "  in  the  form  of  a  conej'*  establishes  a  criterion  to 
ascertain  the  height  of  the  heap  ;  any  elevation,  from 
four  to  eight  inches  above  the  measure,  is  equally  con^ 
formable  to  those  descriptions.  To  this  defect  is  to  be 
ascribed  the  late  nefarious  practices  in  the  admeasure- 
pientof  coals,  which,  for  a  series  of  years,  rendered  the 
Various  laws  made  to  protect  the  consumer  perfectly  nu* 
gatory :  but  this  evil  has  of  late  been  considerably  remer 
died,  in  wharf-measure,  by  the  introduction  of  my  in^ 
yention  of  a  moveable  hffw-gauge  placed  near  the  top  of 
the  established  bushel,  whereby  the  height  of  the  heap  is 
d^ned  with  accuracy  and  dispatch. 

This  improvement  of  the  measure  has  been  invariably 
used  by  order  of  the  principal  land  coal  meters  for 'the 
city  of  London  and  county  of  Surrey,  in  the  re-admea« 
surement  of  coals,  for  upwards  of  five  years ;  and  has, 
upon  difierent  trials  in  law,  received  the  sanction  and 
approbation  of  the  Courts  in  the  strongest  terms,  as  as- 
certaining, with  the  greatest'  precision,  the  quantity  of 
coals  admeasured  ;  for  want  of  which,  formerly,  actions 
for  a  deficient  delivery  had  generally  failed  in  proof.  Not- 
inrithstanding  (hese  instances,  experience  shews  that  tl^e 
practice  cad  pnly  be  rendered  general  by  the  authority 
pf  the  Legislature. 

The  elevation  of  the  heap  upon  the  bushel  is  now  fixed, 
by  the  major  part  of  the  prini^ipal  land  coal  meters,  at 
seven  inches,  because  at  any  less  height  (he  cbnt  cannot 
without  great  delay  be  regularly  formed  ;  but  the  meters 
can  at  present  alter  the  height  of  the  heap  at  pleasure-r-a 
power  with  which  few  individuais  can  safely  be  trusted. 

In  the  Port  of  London  coals  are  delivered  from  on 
board  of  ship  with  a  vat,  or  measure  containing  nine 
b^shels,  which  from  its  extended   diameter,   admits  of 

.    greater 
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greater  variation  in   the  height  of  the  heap  than  the 
bushel  it&eif. 

Another  evil  exists  in  the  admeasurement  of  coals  in 
the  cellars  of  the  retail  dealers ;  these  coals  are  usually 
carried  out  by  porters ;  and  the  purchasers,  who  arc 
chiefly  persons  in, the  low^r  situations  of  life,  have  no 
prompt  means  of  redress  in  case  the  coals  shall  be  deli- 
vered according  to  strike-measure,  although  they  bare 
been  pharged  a  price  equal  to  the  heaped  measure  j  an4 
the  difference  in  quantity  is  nearly  one-third. 

As  the  honourable  the  ComiTiittce  of  the  House  of 
Commons  were  pleased  to  recommend  that  sora^  parlia- 
mentary  regulation  should  be  adopted  in  the  measure- 
ment of  coals  ;  a  Bill  has  been  presented  to  Parliament  to 
cause  the  bow-gauge  to  be  fixed,  conformably  to  the  mo- 
dels submitted  to  the  said  Committee,  upon  all  measures 
used  in  the  measurement  of  coals  chargeable  with  duties; ' 
and  if  the  said  Bill  shall  be  passed  into  a  law,  it  will  ef- 
fectually prevent  those  fraudulent  practices  which  have 
hitherto  proved  so  injurious  to  the  revenue,  the  ship 
owner,  the  respectable  merchant,  and  the  consumer  of 
(?oals. 

Ex-tracts  from  the  Committee  of  the  House  of  Commons^ 
appointed  to  enquire  intp  the  State  of  the  Coal  Trade  in 
the  Fear  ISOO. 

^^  Mr.  Richard  Austin  Vaux,  |)eputy  Sea-Coal  Meter, 
^^  Is  there  a  way  of  filling  the  vat  so  as  to  hold  ^larg^f 
or  smaller  quantity  of  coals  ?" 

"  There  is  :^it  depends  ypon  the  quality  of  coals,  and 
the  attention  of  the  officer  who  inspects  the  vat.  By  the 
present  mode  of  w^orking,  nothing  but  the  eye  cangui^^ 
you,  as  it  depends  hpon  the  height  of  the  coafeji^^'^^ 

vat," 

f<Mr. 
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**  Mr.  Jahn  Nettlefold,  Deputy  Sea-Coal  Meter. 

**  Is  there  any  difference  between  measuring  by  the 
bushel  by  the  land  meters  from  what  is  practised  "by  the 
ship  meters  who  use  the  vat  f " 

**  Xhe  land  meters  give  little  more  than  strike  measure^ 
whereas  the  ship  meters  give  heap  measure.*^ 

^^  Mr.  Edward  Parish,  Principal  Land  Coal  Meter  for 
the  City  of  London,  delivered  in  instances  of  various 
fraudi^  in  the  measure  of  coals. 

^^  Can  you  suggest  any  Improvement  in  the  admea- 
surement of  coals  by  which  more  certainty  could  be  pro- 
duced?'* 

*M  have  seen  a  proposition  of  Mr.  Vazie's  on  this  sub- 
ject,  which  I  very  much  approve  of ;  it  is  a  bushel  mea« 
sure^  with  a  sweep  or  handle  to  ascertain  the  heap." 

"  Mr.  John  Burnett,  Principal  Land  Coal  Meter  for 
the  County  of  Surrey,  delivered  in  various  instances  of 
frauds  in  the  measure  of  coals  ?'' 

**  Can  you  suggest  any  regulations  which  would  have 
^e  effect  of  preventing  frauds  in  the  admeasurement  and 
-  delivery  of  coals  ?" 

**  I  have  seen  the  proposed  improvement  by  Mr.Vazie, 
and  I  think  that  the  form  proposed  by  him  should  be 
adopted;  as  it  would  enable  a  meter  to  deliver  a  cargo 
with  much  more  dispatch." 

**  Mr.  William  Gibbons,  Sealer  of  Measures  for  the 
City  of  London,  was  called  in,  and  questioned, 

**  As  to  hh  knowledge  of  the  present  mode  of  mea- 
suring coals,  and  as  to  any  means  of  remedying  the  de- 
fects and  abuses  therein." 

*^  He  stated,  that  he  has  been  informed  by  a  sea-coal 

meter,  that  they  can  put  twelve  (in  place  of  nine)  busheb 

into  a  vat :    that  he  is  of  opinion   the  measure  with  a 

gauge  would  deprive  the  meter  of  the  power  of  injuring 

•  either 
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either  government,  the  ship  owner,  merclianti  or  cwi-i 
smner*  As  measure-maker,  be  is  of  opinion  the  gaoge 
proposed  by  Mr.  Vazie  may  be  made  sufficiently  strong, 
without  in  any  material  degree  adding  to  the  weight,  or 
at  all  injuring  the  measure/* 

**  Mr.  Robert  Vazie  was  called  in,  and  asked, 

**  Whether  he  was  acquainted  with  the  present  i^odfe^ 
of  measuring  coals  from  the  ship  into  the  barges  oi 
lighters,  and  whether  he  could  point  out  any  improv'e* 
ment  in  that  business  ?" 

**  He  said  he  was  acquainted  with  the  present  mode^ 
and  produced  to  the  Committee  several  models  of  the 
kind  of  measure  at  present  used,  and  also  of  those  which 
he  would  recommend  to  be  adopted  instead  of  them,  to. 
gether  with  a  paper  explanatory  thereof,  which  he  deli^ 
Vered  in." 

*^  Resolved,  That  it  is  the  opinion  of  this  Committee, 
that  it  is  expedient  that  some  parliamentary  regulations 
should  be  adopted  to  prevent  frauds  in  the  measureinent 
of  coals." 


Deseription  of  sever dl  Imprffvenienis  on  Lathes. 

Communicated  by  Mr.  J.  J.  IIawkins,  iti  a  Letter  0  Ms 

Editors. 

With  an  Engraving- 
Gektiemek, 

XJL  AVING  experienced  much  inconvenience  in  the  ^isi 
establishment  of  my  piano-forte  manufactory  for  want  of 
several  little  contrivances  to  expedite  the  making  of  Cer- 
tain parts  of  the  instruments,  for  which  iiO  tools  in  c(nn- 
mon  use  would  well  answer,  and  having  lately  attained 

giany  useful  improvements  for  those  purposes,  throdgh 

the 
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the  ingenuity  of  some  of  my  friends  and  workmen,  I 
beg  leave  to  send  ah  accotmt  of  a  few  of  them  for  inser- 
tion in  your  valuable  Repertory,  since  they  may  in  all 
pro\)abiHty  prove  useful  to  manufacturers  in  other 
branches  of  business  ;  at  least,  if  not  in  their  present  form, 
they  may  sei've  as  hints  for  farther  improvements. 

My  avocations  will  not  at  present  allow  me  to  describe 
tnore  than  two  ot  three  ;  I  shall  therefore  sdect  such  as 
appear  to  possess  most  merit. 

My  method  of  tuning  piano  fortes  with  sct'etvs,  each 
working  a  sliding  piece  of  bfass,  to  which  the  string  is 
fastened  by  meatis  of  a  hook,  I'equii'ed  that  the  hook 
should  be  an  inclined  cylinder,  fprmed  out  of  th^  sliding 
piece.  This  was  performed  with  files,  and  took  con- 
siderable time ;  but  by  the  ingenuity  of  the  workman, 
M.  Chartier,  a  native  of  France,  who  had  these  pieces  t6 
make,  I  now  get  the  inclined  cylindeifs  cut  in  the  turn- 
ing lathe  in  a  very  short  time. 

To  make  the  tb6l,  a  piece  of  steel  is  fij^ed  in  a  chock 
in  the  lathe,  and  a  conical  hole  turned  in  the  end  of  it ; 
the  smallest  diameter  being  outward,  and  equal  to  the 
size  of  the  cylinder  wanted.  The  angle  the  side  of  the 
cone  makes  with  its  axis  is  eqtial  to  the  required  ob- 
liquity of  the  cylinder/  The  end  of  thi^  tdol  is  cut  like 
the  teeth  of  a  saw,  the  sharp  edges  of  which  are  in  a 
plane,  perpendicular  to  its  axis. 

An  inclined  plane,  parallel  to  the  side  of  the  conical 
hole,  is  fitted  at  the  front.  A  frame  containing  the  arti- 
cle to  be  cut  slides  down  this  inclined  plane,  when 
by  the  revolution  of  the  tool  the  oblique  cylinder  is 
formed,  leaving  the  part  surrounding  the  base  quite  flat. 

A,  Fig.  3,  (Plate  XVIL)  is  a  perspective  view  of 
the  piece,  Having  the  inclinedcy  Under.  B  a  perspective 
view  of  the  tool  represented  as  broken  off  from  the  lathe  a, 
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the  end  baring  the  conical  hole  and  its  face  cut  into 
teeth,  like  a  saw  or  coarse  file,  either  in  radii,  as  at  D, 
or  tangents  of  a  circle,  not  larger  than  the  hole,  as  at  C. 
E  perpendicular  section  of  the  whole  apparatus,  a  the 
tool ;  b  the  oblique  cylinder  in  the  piece  c;  d  d,  screw,  to 
keep  the  piece  firm  in  the  frame ;  e  the  frame  which 
slides  on  the  inclined  planey. 

It  is  evident  on  inspection,  if  the  tool  a  be  turned,  and 
the  frame  e  pushed  against  it,  that  an  oblique  cylinder  b  will 
be  formed.  It  is  scarcely  necessary  to  add,  that  the  frame 
must  be  guided  down  the  inclined  plane  so  as  to  slide 
quite  steady^  or  the  cylinder  will  be  irregular. 

My  mode  of  tuning  piano  fortes  also  required  that  I 
should  cut  a  number  of  oblong  transverse  apertures,  in  a 
piece  of  brass  about  three  feet  long  ;  to  do  which  I  fixe4 
a  small  circular  saw  on  a  long  rod  in  the  lathe,  but  thii 
throwing  the  saw  so  far  from  the  treadle,  made  it  neces- 
sary to  employ  two  persons.     For  this  inconvenience  my 
father  contrived  an  ingenious  remedy  :  he  put  the  saw  on 
a  short  mandril,  fixed .  on  a  puppit,  standing  obliquely 
from  the  axis  of  the  lathe,  so  that  a  line  produced  irom 
this  mandril  would  pass  entirely  clear  of  the  pulley  of 
the  lathe  ;  this  small  oblique  mandril  is  turned  from  the 
mandril  of  the  lathe  by  an  universal  joint ;  the  most  ap- 
proved one  for  the  purpose  is  a  hook  and  eye. 

a  J  Fig.  4,  part  of  the  mandril  and  pulley  of  the  lathe. 
b  the  collar  of  the  lathe. 
c  the  universal  joint. 
d  the  $mall  mandril. 
e  the  cutter  or  saw. 

y*part  of  the  frame  which  supports  the  small  mandril. 
g  the  long  piece  of  brass  in  which  are  the  transverse 
apertures. 

Much 
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Much  time  is  lost  in  turning  a  number  of  small  articles 
on  two  centres,  with  all  the  common  methods  of  fasten- 
ing the  centre  head  or  sliding  puppit  of  lathes,  in  con- 
sequence of  their  requiring  the  workmen  to  stoop,  every 
time  he  tightens  or  loosens  it,  the  fastening  being  at  the 
bottom. 

Numerous  advantages,  however,  arise  from  having  the 
fastening  at  the  top  of  the  puppk.  This  method  I  had 
from  an  ingenious  Englishman  in  Philadelphia,  but  since 
my  arrival  in  this  country,  seeing  the  plan  not  used  by 
the  first-ral;e  lathe-makers,  I  conclude  it  is  not  known 
here ;  for  I  am  sure  no  man  would  use  a  lathe  fitted  in 
this  way,  for  a  few  hours,  without  decidedly  giving  it-  * 
the  preference ;  and  I  think,  while  on  the  subject  of 
lathes^  that  a  description  will  be  of  use- 
Fig.  5,  A  a  plan  and  B  an  elevation  of  the  sliding 
puppit. 

a  the  checks  of  the  lathe. 

b  a  block  at  the  end  of  the  bolt  c. 

d  the  tightening-nut,  with  an  arm  about  three  or  four    , 
inches  long. 

e  an  iron  plate  screwed  to  the  top  of  the  puppit,  to  act 
as  a,  washer  to  the  nut.  This  plate  must  be  sunk  into 
the  wood  till  the  arm  of  the  nut  requires  to  be  turned  to 
the  off  side,  in  order  to  tighten  the  puppit,  because  in 
that  situation  it  is  out  of  the  way  of  the  workman. 

So  soon  as  I  have  leisure,  1  intend  describi,ng  some 
more  of  these  little  contrivances  ;  which,  although  ihey 
appear  trifling,  may  nevertheless  be  of  considerable  im- 
portance to  manufacturers. 

Dalby  Terrace y  City  Ready  Yours,  &!C. 

Islingtony  Jfpril  17,  1806..  John  J.  Hawkins. 
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J^xperiments  on  the  Oxyd  Gas  of  Azote ^  made  at  ThouIousS 
by  a  leajited  Society^  and  described  by  M.  Duspan,  Pro-. 
.  fessor  of  Chemistry  in  that  place. 


From  the  Annales  de  Chimie, 

Jn  OR  some  years  past  a  variety  of  experiiDents  have 
been  published  upon  the  effects  of  the  oxyd  gas  of  azote, 
wjien  introduced  into  the  hmgs  by  respiration.  But 
these  experiments,  almost  always  divergent  and  frequently 
contradictory  in  their  results,  do  not,  I  think,  present 
^ny  thing  of  a  sufficiently  positive  nature  to  afford'a  pro-r 
per  basis  for  ^n  opinion  upon  this  subject.  Such  at  least 
was  the  motive  which  in  the  year  12  induced  several  dis-« 
tingulshed  cultivators  of  Chemistry  at  Thoiilouse  to  asso- 
ciate  for  the  purpose  of  judging  for  themselves  of  the  sin- 
gular  properties  which  the  literary  Journals  attributed  to 
this  species  of  gas.  As  I  cah  vouch  for  the  purity  of  the 
substances  that  were  employed,  and  in  general  for  the 
precautions  necessary  to  be  taken  in  such  experiments  ;^  as 
J  took  care  at  the  very  time  to  draw  up  a  faithful  account  ^ 
of  the  sensations  which  every  person  experienced;  and 
finally,  as  these  experiments  were  performed  upon  a 
pretty  extensive  scale,  since  twelve  persons  at  least  suh- 
jected  themselves  to  the  trial,  I  conceived  them  to  pos- 
sess sufficient  interest  to  authorize  their  publication.  I 
shall  merely  copy  my  journal.* 

Our  first  meeting  was  on  the  16th  Floreal.  The  nitrate 
of  amnioniac  which  we  employed  was  confusedly  crystal-' 
lized,  but  nevertheless  perfectly  neutral.  Its  taste  was 
very  pungent,  and  it  ha,d  a  slight  smell.  It  has  been 
formed  from  its  constituent  principles  by  the  distillation 
pf  sal  ammoniac  upop  potash  of  commerce,  and  the  simul- 
taneous 


On  the  Orpd  Gas  of  Azote. 


429 


taneous  saturation  of  very  pure  nitric  acid  by  means  of  tlic 
ainmoniacal  gas  produced  by  this  operation. 

We  first  put  about  a  hectogramme  of  this  salt  into  a 
small  retort  placed  in  the  sand-bath.  The  salt  melted^ 
and  boiled  for  some  time  without  yielding  gas;  at  length 
the  retort  became  filled  with  a  white  vapour,  which  sooa 
.  disappeared  ;  the  gas  was  then  evolvpd  with  great  rapi^ 
rity,  and  we  filled  several  bladders  with  it.  Gradually 
the  evolution  subsided ;  and  when  we  had  stopped  the 
operation,  there  remained  hardly  any  thing  in  the  retort, 
without  however  a;iy  accident  having  happened. 

Encouraged  by  this  result,  w^e  put  into  a  retort  of  a 
middling  size  nearly  three  hectograms  of  the  same  sak, 
which  gave  us  a  quantity  of  gas  sufficient  to  fill  sevea  or 
eight  bladders  with  it,  although  we  lost  a  considerable 
portion  of  it.  The  operation  was  continued  like  the  first 
time,  and  with  equal  success,  till  hardly  anything  re- 
mained in  the  retort;  but  a  circumstance  which  surprized 
us  all,  and  which  we  knew  not  to  what  to  attribute,  was 
the  formation  of  an  abundant  red  vapour  in  the  interior,  of 
the  retort,  in  proportion  as  the  latter  cooled,  although^ 
the  last  gas  which  we  had  drawn  from  it  contained  tio  ni- 
trous gas  at  all',  as  we  coirvinced  ourselves  by  proper  ex- 
periments. 

Effects  of  the  Oxi/d  Gas  of  Azote y  when  introduced  into  ike 

Lungs  h/  Respiratitn. 

All  those  who  tasted  or  respired  this  gas  agree  that  it  has 
a  strongly  saccharine  taste,  ef  which  some  retained  the 
impression  throughout  all  the  remainder  of  the  day.  I 
perceived  besides  a  nitric  after-flavour  (though  indeed 
that  which  I  tasted  was  of  the  last  collected).  M.  de 
M  *  *,  alluding  no  doubt  to  the  same  sensation,  sa)'S 
'  that  he  perceived  something  of  a  styptic  taste.    The  rest 

remarked 
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remarked  only  the  saccharine  taste,  which  indeed  is  very 
strongly  marked  in  this  gas,  especially  if  we  consider  the 
small  quantity  of  matter  that  is  contained  in  what  can  be 
swallowed  at  a  draught. 

The  following  is  an  ekact  account  of  the  circumstances 
'which  successively  took  place  with  all  who  respired  it, 
which  was  done  in  erery  instance  in  the  same  manner, 
namely,  with  the  aid  of  a  bladder  with  a  stop-cock,  the 
nostrils  being  closed,  and  the  lungs  previously  einptied  of 
aur  as  much  as  possible.  , 

M,  G  *  *  suddenly  lost  his  recollection  after  the  third 
inspiration  ;  he  was  obliged  to  be  supported  for  the  space 
of  five  minutes,  after  which  he  raised  himself  much  fa- 
tigued, and  not  recollecting  to  have  experienced  any  thing 
else  than  a  sudden  swoon  and  a  tingling  about  the  tem- 
ples. 

'  M.  de  M  *  *  perceived  a  saccharine  and  styptic  taste, 
a  great  dilatation,  accompanied  with  heat  in  the  chest, 
swelling  of  the,  veins,  a  hurried  pulse.  Objects  appeared 
to  turn  round  him.  He  thinks  however  that  he  should 
have  been  able  to  bear  a  larger  dose.  The  bladder  was 
not  sufficiently  large  for  his  lungs. 

M.  de  P  *  *  perceived  a  saccharine  taste  in  the  first 
inspiration,  of  which  he  was  not  sensible  in  the  succeeding 
cries.  His  lungs  were  strongly  dilated,  w^ith  great  heat. 
He  felt  himself  in  a  very  agreeable  state  after  having 
quitted  the  bladder,  and  burst  into,  involuntary  and  pro- 
tracted fits  of  laughter,  which  it  was  not  in  his  power  to 
resist. 

M.  de  S.  perceived  the  same  saccharine  taste  as  the 
preceding  gentlemen,  and  retained  the  impression  of  it 
from  about  ten  o'clock  in  the  forenoon  till  near  midnight. 
He  also   experienced  vertigoes,  and  his  legs  titubated 

like 
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like  those  of  a  drunken  person  throughout  all  the  rest  of 
the  day. 

M.  G  *  *  observed  the  same  saccharine  taste.  Oa 
quitting;  the  bladder,  he  experienced  a  confusion  of  the 
senses,  which  was-  succeeded  by  a  very  pleasurable  sepsa- 
tion -which  diffused  itself  over  the  whole  of  his  body.  Ti« 
tubation  of  the  legs. 

M.  de  Cf.  a  saccharine  taste,  which  continued  the  whole 
of  the  day;  iringing  in  the  ears;  titubation  of  the  legs  ;  a 
sense  of  oppression  at  the  stomach.  On  the  whole  he 
considers  the  sensations  he  experienced  as  rather  distressing 
than  agreeable. 

Being  desirous  to  ascertain  to  what  degree  the  difficulty 
of  breathing  in  a  bladder  might  influence  the  above  re- 
sults, I  requested  the  gentlemen  to  respire  common  air  in 
the  same  manner.  They  experienced  a  kind  of  mecha- 
nical fatigue  in  doing  it,  but  nothing  more.  Inthispar«- 
ticular  they  all  coincided. 

I  wished  also  to  know  what  effects  would  be  produced 
by  oxygene  gas.  Those  who  respired  it,  with  the  aid  of 
a  bladder,  asserted  that  they  found  only  a  slight  diffe- 
rence between  it  and  common  air,  which  consisted  in 
increased  heat  in  the  lungs. 

Hence  it  must  be  concluded  that  the  singular  effects 
above  described  are  to  be  attributed  solely  to  the  oxyd  gas 
of  azote. 

At  our  second  meeting  on  the  23rd  Floreal,  our  pur- 
pose was.  to  repeat  the  experiments  upon  the  respirability 
of  the  oxyd  gas  of  azote  on  a  larger  scale. 

We  put  into  a  retort  about  eight  hectograms  of  nitrate 
of  ammoniac  prepared  as  before.  A  connecting  tube  was 
adapted  to  a  two-necked  flask,  out  of  which  the  gas 
was  carried  by  means  of  a  Welter's  tube,  into  t^  re- 
servoir.    The  retort  was  placed  upon  the  sand  bath. 

Upon 
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Upon  th#  first  impression  of  the  heat  the  salt  was  fused } 
but  almost  at  the  same  time  some  reddish  vapours,  though 
in  small,  quantity,  were  TOrmed  in  the  retort.  The  air 
of  the  vessels  which  the  heat  disengaged  presented  also 
the  nittous  smell,  so  as  to  cause  us  to  be  apprehensive  for 
the  success  of  the  operation  i  but  these  vapoUrs  and  this 
smell  insensibly  diminished,  and  9t  last  entirely  disap* 
peared.  About  this  time  the  bubbles  that  formed,  ex- 
haled a  very  perceptible  smell  of  prussic  acid,  which 
even  continued  for  a  coiisiderable  length  of  time.  At  last 
the  retort  became  filled  with  white  vapours,  and  the  oxyd 
gas  of  azote  began  to  pass  over.  The  disengagement 
looD  became  so  abundant  that  it  was  thought  necessary  to 
remove  the  fire  ;  but  on  applying  it  anew,  the  gas,  the 
evolution  of  which  had  abated  in  the  interval,  appeared 
again  in  such  abundance,  that  in  one  place  the  luting 
gave  way.  Notwithstanding  the  considerable  loss  which 
took  place  through  this  aperture,  the  evolution  continued 
with  extreme  rapidity  in  the  reservoir  for  at  least  a  quarter 
of  an  hour. 

This  circumstance  gave  us  reason  to  suppose  that,  if  the 
luce  had  not  given  way,  an  explosion  must  infallibly  have 
taken  place,  and  that  it  may  perhaps  be  unnecessary' to 
look  for  any  other  cause  of  the  accidents  which  are  said  to 
have  sometimes  occurred  in  this  operation.  So  much  at 
least  I  can  affirm,  that  this  was  the  third  time  I  had  re- 
peated it,  without  any  thing  of  the  kind  having  occurred 
to  mp;  and  yet  I  have  always  urged  the  fire  till  no- 
thing remained  in  the  retort,  and  I  have  operated  suc- 
cessively upon  1>  2>  and  this  last  time  upon  8  hecto- 
grammes of  salt. 

Let  us  now  proceed  to  what  respects  the  respiration  of 
the  gas.  Twelve  persons  were  subjected  to  the  experi- 
ment 
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):li6Dty  and  several  of  iheiii  twice.  Ik  liiiist  be  observe 
that  several  of  them  had  already  respired  the  gas  at  our 
former  meetirtg^,  \vheh  two  out  of  seven  bad  experienced 
pleasurable  sensations ;  but  this  time  theris  was  hO  reasoii 
for  jealousy.  None  experienfced  any  pleasing  sensations, 
not  even  the  two  just  mentiohed.  On  the  contrary  sbiUci 
suffered,  and  that  in  a  very  acute  degree. 

Mh  de  M.  stamped  with  his  foot  duritig  the  Whole  tiiiie 
that  he  held  the  bladder;  then  recovering  from  a  pro* 
found  stupefactit)n9  he  said  he  had  felt  a  Sensation  at  tlie 
back  of  his  head  like  the  stroke  of  a  dagger,  sufficient 
to  knock  down  an  ox,  and  that  he  would  not  experience 
the  same  sensation  for  all  the  wbrld.  The  otbefs  were  lo 
general  affected  with  dizziness,  glare  before  the  eyes, 
M'faich  symtoms  were  succeeded  with  some  by  fits  of 
laughter.  I  in  particular  was  of  this  number^  and  the 
following  is  an  exact  account  of  the  sensations  I  expe^ 
rienced. 

By  the  first  inspiration  I  emptied  the  bladden  A  sac* 
charine  taste  immediately  pervaded  my  mouth,  and  my 
whole  chest  was  dilated  with  pleasure*  I  emptied  my 
lungs  an,d  filled  them  agnin  ;  but,  the  third  time,  I  felt  a 
ringipg  in  my  ears,  and  I  quitted  the  bladder.  Then, 
wit Ijbut  entirely  losing  my  recollection,  I  remained  for  a 
moment  rolling  my  eyes  about  in  a  kind  of  stupefaction  ;. 
after  which,  without  being  aware  of  it,  I  burst  into  such 
fits  of  laughing  as  I  had  never  experienced  in  ,iny  life. 
After  some  seconds  this  propensity  to  laughter  suddenly . 
ceased,  and  I  experienced  no  further  symptoms. 

'  M.  de  P  *  *  felt  at  first  no  other  effect  than  convul- 
sive motions  in  some  of  the  muscles  of  his  face.  But  in 
the  course  of  the  day  he  was  affected  with  a  violent  di- 
arrhoea and  the  same  thing  happened  also  yvlih  M.  D  *  *. 

.yoL..YIU.-«^SECoND  SiKiEs,  Kkk  Upon 
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UpoR  the  whole  it  would  b^  very  difficult  to  give  an 
accurate  general  account  of  the  effects  of  the  acid  gas  of 
azote^  as  they  vary  so  considerably  in  different  indivi- 
duals, and,  what  is  laore  reniarkable,  i^  the  same  person. 
M.  de  S  *  *  who  respired  it  four  times,  says  that  he  ex- 
perienced each  time  sensations  which  he  had  never  felt 
before.  For  my  part,  having  repeated  the  experiment  at 
the  same  meeting,  I  did  not  feel  again  the  same  pror 
pensity  to  laughter  with  which  I  had  before  been  aiTected. 
I  sliould  only  have  fallen  into  a  swoon,  bad  I  continued 
the  experiment  longer. 

«  

Effects  of  the  Oxyd  Gas  of  Azote  upon  Brute  Animals; 

On  this  subject  I  have  only  a  single  experiment 
to  relate,  but  its  result  appears  to  me  sufiiciently  iiK 
teresting  to  render  it  worthy  of  being  recorded. 

I  put  a  greenfinch  into  a  pretty  wide  bottle  full  of  oxyd 
gas  of  azote.  The  bird  did  not  at  first  appear  at  tU  to 
suffer,  but  it  soon  closed  its  eyes  and  laid  itself  gently 
upon  its  side,  as  if  follen  asleep i  When  taken  out  into 
the  open  air,  it  rose  upon  its  legs,,  without  attempting  t6 
Sty  away.  Subjected  a  second  time  to  the  same  experi« 
ment  an  hour  after,  and  kept  under  it  for  a  greater 
length  of  time,  it  was  taken  out  motionless,  and  noefiorts 
were  capable  of  restoring  it  to  animation. 

In  my  opinion,  it  is  very  remarkable  that  dus  birft 
made  no  efforts  to  escape,  and  experienced  no  convukionSi 
as  happens  ia  other  gases. 
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Censiderations  on  the  Oxt/dation  of  Metals  in  general^  and 
on  tlmtof  Irom  in  particular.    By  M.  Thenard. 

(Concluded  from   Page  399.) 

X  HE  acidtilotis  and  acid  sulphates  of  green  iron,  both  of 
which  resak  fVom  tlie  combination  of  the  green  oxyd  of 
iron  with  sulphuric  acid,  exhibit  a  still  greater  difference 
than  those  which  we  have  just  examined.     The  first  (that 
which  has-  but  little  acidity)  does  not  crystallize ;  being 
able  to  exist  only  in  the  liquid  state,  if  we  subject  it  to 
eTaporation,  it  absorbs  oxygene  from  the  air,  becomes 
ttirbid  and  deposits  neutral,  yellow,  insoluble  and  highly 
oipydated  sulphate ;  it  is  thus  converted  into  acid  sulphate,' 
in  which  the  oxyd.  is  always  green,  which  has  hardly  any 
colour,  and  which  opposes  much  greater  resistance  to- 
every  kind  of  decomposition.     Though  it  has  green  oxyd- 
fftr  its  base,  it  is  of  a  red  colour,  and  it  is  this  circumstance 
which  has  deceived  most  chemists,  who  have  hitlierto^ 
considered  it  as  a  highly  oxygenated  sulphate.     Hence 
also  it  happens  that  the  acidulous  sulphate  of  white  iron^ 
the  saluttonr  of  which  is  of  a  beautiful  green  colour,  be- 
comes rod  by  exposure  to  the  air.  ^ 

Oxygenated  muriatic  acid  converts  it  immediately  into 
highly ^s^ydated  acid^ulpfaate  5  iron,  on  the  contrary,  into 
green  or  little  oxydated  acidulous  sulphate ;  sulphuric 
acid  causes  it  immediately  to  lose  its  red  colour,  and  con- 
verts it  into  acid-sulphate,  which  is  almoit  colourless,  or 
which  at  most  has  a  slight  green  tinge.  This  acid  sul- 
phate crystallizes  by  a  well-conducted  evaporation ;  the 
crystals  which  it  forms  hdVe  something  of  an  emerald 
green  colour,  and  in  this  respect  it  approximates  to  the' 
little  oxydated-  acid  sulphate.  Tbey  neither  eiBoresce  nor 
(l<rtiquesce^  dieir" solution  in  water  does  not,  like  the  acid' 

K  k  k  2-  sulphate* 


.\ 


436         On  the  Ox\/datiqn  of  MeH^  in  general , 

mlpbate  of  white  iron,  absorb  o3g:ygenQ,  unless  after  ^ 
|;reat  length  of  time :  the  excess  of  acid  which  they  con-> 
tain  foes  the  oxyd  of  iron  to  a  certain  degree ;  nevertbe^ 
less  by  the  action  of  o>;yg^fited  ipuriatip  acid  the  oxy4 
becomes  red,  f^nd  by  that  of  iron  it  is  converted   into 
the  state  pf  white  pxyd,  especially  at  the  temperatuTe  of 
boiling  water ;  the  apidulqus  find  acid  siilphates  of .... , 
iron  are  both  precipitated  in  a  green  sta,te  by  the  alkalies, 
T'he  precipitate  contains  no  acid  when  a  great  excess  of 
base  is  added,  ^nd  especially  wlien  b^tis^  Applied ;  in 
every  case  it  is  always  green.     It  is  by  treatiflg  the  red 
pxyd  qF  iron  with  dilute-sulphuric  acid,  that  the  api4  suir 
phate  of  red  iron  is  obtained  ^  the  spli^tion  would  not  take 
place  if  the  acid 'were  concentrated  ;  the  acid  sulphate  of 
red  iron  contains  more  acid  in  excess,  than  the  acid  suU 
phate  pf  green  iron,  and  thjs  inore  than  the  acid  sul- 
phate that  is  little  oxy dated.     These  prppertiesi  ^t  posr 
sesses  in  common  with  all  the  oxyd^  pf  one  and  the  s^me 
genus;  th^y  require  thp  less  of  any  acid  for-  their  satu- 
ration, as  they  contain  less  oxy  gene;  aud  pn  the  other 
hand  they  require  the  more,  the  more  they  are  oxyge- 
nated;  as  is  proved  in  the  cases  of  antii^Qny;  mercury, 
tin,  copper,  and  iron.     They  alone,  among  all  themetalsj 
CQmbine  at  different  degrees  of  oxygenation  with  the  aqids  j 
and  they  are  all,  withoyt  exception,  subject  to  this  Ijiw. 
This  is  the  reason  why  the  solution  pf  little  .pxydated  mur 
riate  of  tin  becomes  turbid  in  ^ou^se  of  time  by  the  (Joa-, 
tact  of  the  air,  or  whe^i,  being  crystallized,  we  at^aapt 
to  dissolve  it  in  aerated  \yatQi';  it  \s  also  fof  th^  sapaere^ 
son  that  the  same  solution  pf  tin,  recently  prepared,  cn-i 
tirely  decomposes  porrpsiye  sublim,fte,  apc^  rpviv^s  the 
fnercury;  it  absorbs  from  it  not  only  the  oxygene,  but 
also  the  muriatic  acid;  henqe.  it  likewise  p^pc^c^  that 
the  acid  sulphate  of  white  iron  is  partly  trc^ns/brmed^  bjf 
^bjjorbinj  the  oxygene  of  thq  atd[iosphere^  into  acidulous 

sulphffte 
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tdDphate  of  greet) iron,  and  assumes  a  slight  red  tinge; 
hence  finally  the  same  salti  when  it  is  only  acidulous,  is 
immediately  rendered  turbid  by  pouring  aerated  uater 
into  its  solution.  Several  other  phenomena  also  depend 
upon  the  same  cause ;  but  Mrere  I  to  d (veil  longer  upon 
them,  It  wooW  cairy  rncJ  too  for  from  the  subject  which  I 
pxapose  to  treat. 

Like  the  two  oth^r  acid  .sulphates,  the  acid  sulphate 
of  red  iron  is  almost  colourjtess;  it  acquires  a  very  high 
fed  colour  wheh  its  excels  of  acid  is  in  part  saturated  by 
potash  ;  by  the  addkion  of  a  larget*  quantity  of  saliliabte 
base  we  precipitate  from  it  a  neutral  sulphate,  which  ne« 
•vertheless  is  capable  of  being  decomposed  by  the  alka* 
lies;  like  all  the  other  highly  oxygenated  salts  of  iron,  it 
separates  sulphur  from  hydi^gene,  and  re-pass^s  into  the 
state  of  very  acid  sulphate  of  green  or  white  iron;  it  gives 
no  crj^tals  by  evaporation ;  iron  converts  it  into  less  bxy* 
'  gen  ated /Sulphate.  '        ^     - 

;  I'hare  veiy  little  to  say  respecting  the  highly  oxydated 
neutral  sulphate.  It  is  yellow,  insoluble';  -it  is  that  which 
is  precipitated  in  the  course  of  time  from  the  solutions  of 
aoiditlou^  sulphate  of  green  and  white  iron,  when  exposed 
to  the  air;  it  is  also  that  which  is  deposited  when  we  eva- 
poratQ  the  solution  of  the  acidulous  sulphate  of  green  iron^ 
which  from  being  red  becomes  almost  colourless,  because 
it  then- passes  into  the  state  of  acid  sulphate  :  finally^  this^ 
•is  the  salt  which  chemists  formerly  conceiveil  to  be 
a*  particular  oxyd,  and  which  led  them  to  adniit  a 
yellow  QXyd  of  iron,  intermediary  between  the  red  and 
the  green. 

Tbp  action  of  the  muriatic  and  the  nitric  acids  upon  iron, 

greatly  resembles  that  of  the  sulphuric  acid;  that  of  tiiemti* 

riatic  acid  does  not  differ  from  it,  but  the  acid  muriates  of 

frpn  are  by  jiq  mean^so  we)l  characterized  as  the  acid  suU 

•    ^    '       '  ^  pbates; 
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pbates;  tlie  little  oxydi^ted  murtftte  eryUeiMsBes  verf  weV^ 
yid  the  crystals  which  it  fonn$  are  of  a  beautiful*  grceia 
colour;  but  when  the  solution  19  expend  to  the  air,  the 

.  if  cm  becomes  more  oxyds^ted. ;  and  a«  it  then  requires  a 
l^fger  quantity  of  muriatiis  acid  for  it3  tcdutiob,  a  part 
<{i  it  is  prepipitatfMl;  bpwet^,  there  exisU  no  nilarate  m 
'which  the  oxyd  is  white.  None  but  nkrate  o£  greev 
if  on  and  njtrate  of  red  iron  can.  be  obtained ;  and.  die  first!' 

^  '  i^  fofq^^d  only  by  taking  aojd  at  5%  aM.the.  second  onlyt' 
l^  employing  apjd  at  IT  to  \S^  at  mosli.  if  tJiis.  ackl 
iKere  more  concentrated,  a  portion  of  the  red  oxyd; 
wpgid  be  precipitated,  aod  but  ve^y  litUe  would  he foundl 
ill  splutioQ  if.  it  bad  3<»^  to  4Q%  Thi9  preeipitatson  uik 
^ubtedly  takiOJi  placo'  only  because  the  red  oacyd  is  lesa* 
divided ;  to  this  cause  alflio  w^e  must  attnibute  the  cir^um-r 
st^mce  that  nitriq  apid  has  no  aolion  upon  coloothar^  and- 
'  that  the  sulphufio  ^ciditself  h^A  so  little  actipn  upon  this 
substance.  What  proves  this  is  the  property  which  these: 
||f o  acids  possess  of  dissolvipg  easily  tiie  red  oxyd  in  th^ 
gelatinous  state,  or  recently  precipi^ted  from  the  nltr^ 
or  ipuriate  by  the  alkalies^ 

We  find  also  in  the  other  acids<  the  same  modo  of  ae« 
tioD  as  in  the  sulphuric  acid:;  but  most  of  the  salts  which 
result  frpm  them^  b^in^  ii>soIuble,  are  obtained  rather  by 
the  way  of  double  deponipositiciiis.  thaii  tt^  a  direct  manner^ 
I  shall  not  here  consid^  ^U  these  saline  bodies,  on  account 
of  the  little  importance  of  whiph  they  are  at  present  to  sci- 
^ij[ce  and  the  arts  ;  I  shall  only  exaoune  the  two  most  ini- 
pprtant  of  them,  namely,  the  gallates  wbicli  form  the 
bases  of  black  dyes,  and  the  prussiates,  the  uses  of 
which^  have  been  sp  jpauph  extended  for  thirty  years 

pas^ 
.  We.  know  th^  th^  g.alU<2  a^pid  altacks  iron  even  at  the 

^ejifiperature  of  t^e  atiuosphere ;  th^t  it  di^obes.it  with  a- 

dis^Dr 
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disengagement  of  bydifogene  gas  proceeding  from  water 
decomposed ;  tbat  this  solution,  which  at  first  is  colour* 
less,  soon  beconaes  UNie  by  exposure  to  the  air,  and  that 
tbcai  k  speedily  becoxbes  turbid,  and  passes  into  a  blackish 
grey.     AH  these  phenomena  have  been  described  with 
gfeat  accuracy  by  Professor  Proust ;  though  as  yet  they 
have  not  been  satisfactorily  eitpWaed.    I  was  obliged  to 
attribate  the  cause  of  their  difference  to  the  three  oxyd9 
which  iron  is  capaiUe  ctf  forming.    IThus  when  gallic  acid 
is  poured  into  acidulous  sulphate  of  white  iron,  no  pre- 
cipitate is  obtained.  With  the  acidulous  and  acid  sulphate 
of  green  iron,  one  of  a  beautiful  blue  colour  is  formed  ; 
afed  if  we  repeat  the  experiment  with  a  highly  oxygenated 
salt  of  iron,  Ae  madter  that  is  deposited  is  of  a  blach  co- 
lour, inclining  to  a  gtey.    Nevertheless  an  excess  of  acid . 
may  prevent  the  dqrosit  from  taking  place.    This  is 
what  is  remarked  in  the  acidulous  sulphate  of  white  iron, 
ii4iere  the  addition  of  an  alkali  is  indispensable  for  the 
formation  of  the  galkte,  which  then  presents  itself  in  the 
form  of  violet-coloured  flakes ;  this  is  what  is  also  ob- 
Served  in  the  acid  sulphate  of  red  iron,  where  the  satu* 
ration  of  the  acid  is  necessary  for  the  precipitation  of  the 
compound ;  and  what,  on  the  contrary,  does  not  take 
plac9  in  the  muriate  of  red  iron  tbat  is  but  little  acid. 

The  three  oxyds  of  iron  of  which  I  have  been  speaking, 
and  which  can  all  combine  with  the  acids,  form  with  the 
prusiic  acid  still  much  more  multiplied  combinations  than 
those  which  we  have  been  examining.  There  not  only 
Cio*^  prnssiates  of  iron  both  neutral  and  with  excess  of 
oxyd,  but  they  both  are  capable  of  uniting  with  the  prus* 
4iate  of  potash,  and  forming  insoluble  triple  salts,  if  the- 
Qwtailic  prussiate  predominates,  and  insoluble  ones,  oil 
the  contrary,  when  there  is  hardly  apy  thing  more  than 
'  alkaline  prussiate.     Such  is,  in  a  few  words,  the  general 

history 
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lAtkotj  of  Prussian  blue ;  but  it  is  of  too  gieat  impo^  . 
ance  to  science  for  us  to  neglcet.tbe  particular  considenu 
tion  of  each  of  the  parts  which  compose  it*        ■       . 

One  of  the  points  of  this  history  most  useful  to  b^. 
studied,  is  the  diSbrent. coloration  of  the  precipitates  that  ' 
&rc  obtained  by  decomposing  the  solutions  of  iron  by  the ; 
alkalmc  prussiates,  for  ^leir  colpui*s  Vsjry.in.Avery  siii* 
gular  manner.     Sometime^,  they  ar&  white,   sometimes* 
greenish,   somethDes  jfnore  or  less  blue,    and  between 
these  different  tints,  which  are  the  principal^  an  eye  ac-. 
customed  to  judge  of  colours  qan  distinguish  many  others* ' 
These  effects  do  ,not  depend  soij^Iy  upoa  the  state  of  ox*' 
yUation  of  the  iron  ;  they,  depend  also  upon  the  state  of 
the  alkaline  prussiate,  and  of  the  metallic  solution. 

However  little  oxydated  tho  iron  roay.be,  the  solution- 
little  acid,  and  the  prussiate  with  excess  of  alkali,  a  wbi^  ^ 
|>recif>itate  will  be  abtained ;  it  will  be  of  a  greenish-? 
white  if,  the  other  circumstances  re^naining  the  same,  the* 
prussiate  is  neutral;  the  one  evidently  differs  fronrthe 
other  only  by  the  proportion  of  the  priuciples  which  con- : 
slitute  it;  riie  first  contains  an  exces$: of  oxyd,  while  in* ^ 
the  second  the  acid  is  merely  saturated  .^fith;  it  jacowd-.^ 
tngly  the  acids  Immediately  render  the  prussiate  .of  ^''hitc  > 
iron  greenish,  by  taking  from  it  a  portion ^  of  its.  base  . 
and  the  alkalies  cause  the  slightly  green  prussiate  of  iron 
to  assume  the  white  colour,  by  sqiziug  a  part  of  .the  acid 
which  enters  into  its  composition.     Art  thf^fcMre  can 
transform  at  pleasure  these  two  salts  into  one  another,  by  » 
causing  the  quantities  of  the  substances  whic.h  formthfiooi' 
to  varv.  ' 

These  precipitates,  however,  are  not,  as  has  longbee*: 
imagined,    mere  prussiates  of   iron ;    they- coatain  ate 
prussiate  of  potash,  as  has  been  proved  by  M,  BortboHel* 
T^he  prussiate  of  potj^sh  has  even  so  great  aft  aflhiity  fot- 

{he 


^h^  prum^teol  jr^ji,  ^h^t  the  sijjRbsiFi.c  f  ?W  4»«>iRJiQ|# 
i^^  in  part  th^  insoluble  cpnibins^ticni  wbieh  thr^f  twp 
i«alt;s  fprm  tojgetber.  Wh«<  we  add  girly  a  f }igl)f  fXfjfjii 
if  acidi  tftc  reridwmn  8|iU  ^PptaiBf  %  jgrgj:  gprticw  ^ 
j^iasb,  md  is  seofiiblj  gceen }  it  |^0|^  %{f^  gtt^nU^ 
blua  by  the  fdjdition  of  a  lafgfer  qu^n^ity  qf .  ^^id  -,  fnvi  {f 
we  analize  it^  we  ijnd  in  it  less  of  f^mil  atid  oxy^,  1[^ 
Altrnciioti  is  still  Qiore  striking  wbeh  t^g  pr^%t^  df  piqf« 
jish  is  in  mifficient  abuudaace  to  render  thor  c^inbin^lj^ 
floluble ;  th^n  tli(B  tmlpburie  s^cid  do§s  pot  eyolv^  frou^  it 
.^yea  tbe  fllig^it^^t  odour  of  bitter  alfuppdsy  gn^  the  j^g|« 
phftte  of.  iron  always  prpduc(^  }^  vf&ry  ^f)si^er,^lg  prfpi« 
piUte  in  it ;  whereas^  wh^n  this  alk^lifi^llfilt  isjpiave,  fHpfi 
carbonic  acid  is  sufficiently  {H>werfi4  ^9  dise^gjige  t^ 
prussic  acid  f EOJB  tt^ 

The  saine  results  are  obtained  by  si|l^titfitiBg  in  pUoe 
-^  the/Utde  oxydated  aciiidiQfis  s^lpl|ate  pf  iron  the 
.Actjuion^  sulphate  of  grejsn  iron  and  #ef  nuAr^ate  of  re^ 
iron^  i^idb  has  but  tit|:le  aeidit^y  f  jits  pfecf'pictates  are  fl* 
ways  triple  prussiaites  of  iron  and  potaa^ ;  vtjbat  of  wbicji 
the  oxyil  is  green  is  less  blue  thm  thfit  i^JHrlucb  the  ^^y^ 
u  red ;  botfa  change  their  crolour  ^bc»  t^y  ,^e  uniifl^ 
vi|;h  a  great  excess  of  oxyd ;  the  tot  k^ef^W^  o(^yi^^ 
iowidai-wbkBf  and  it£ie  ^oco^  ^f  a  t^ieihy^Uw  i  lf  fkfi 
mDcenoi  exyd  is  less  considerabjie,  they  gppi^g^h  mgrp 
to  Ae  itkie  cblonur ;  but  .both  ase  susieeptible  iof  h^^ 
Aesbi^cd  J»)Mthe  acid^. 

Tba»  emt/  ^erefoire,  sue  Wiell->cfalirajpteriii»94  pm» 
4ates  of  aroa ;  tbree  neuUal,  and  tbjcee  witb  «xp^99  ^f 
myA :  tbe  excess  of  ioxyd^ma^^  be  more  iwc  hi»  cqii^idoppi^ 
Mt^  X^ich  occaindns  ajsingubr  Tariatioo  io^  the  colour  ^f 
tkese  j^ssiates*  Tfaite  six  prussiatjes  of  icon  jQ^ay  coni!- 
V]i»e  witii  different  4uantiti(es  4»f  pniasiate  off  potasb^ftid 
riimdottbtedly  also  with  ii»  toimt  pAkaUQ&.priia^tff^  jpo 
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that  this  genus  of  salts  is  very  numerous  ib  species.  W^ 
observe  in  general,  that  those  which  contain  much  alkai- 
line  prussiate  are  soluble ;  those,  on  the  coAtraty,  which 
contain  much  prussiate  of  iron  are  insoluble.  Tt  is  known 
that  Prussian  blue  becomes  green  by  exposure  to  the  air, 
and  that  there  is  then  formed  oxygenated  prussiate  ot 
red  iron.  When  ordinary  prussiate  of  potash  is  boiled 
with  Prussian  blue,  whicli  is  thus  oxygenated  either 
wholly  or  in  part,  the  prussic  acid  seizes  upon  the  pot- 
ash, and  the  prussic  acid,  which  was  combined  with  the 
latter,  upon  the  oxyd  of  iron,  so  that  the  filtrated  liquor 
gives  a  green  precipitate  with  the  nitrate  or  muriate  df 
red  iron.  This  is  the  reason  why  certain  solutions  of 
precipitates,  made  by  means  of  Prussian  blue,  give  a 
white  precipitate  with  the  little  oxydated  sulphate  of 
iron  instead  of  a  blue  one. 

It  is  this  variety  which  the  prussiates  exhibit  in  their 
composition,  that  renders  their  preparation  so  difficult. 
This  however  is  not  the  only  obstacle  attending  the  fabri- 
cation of  Prussian  blue :  there  are  several  which  it  has  re- 
quired  a  long  time  to  surmount,  and  some  of  them  subsist 
even  at  the  present  day*  One  of  the  most  necessary  im* 
provements  to  be  made  in  this  art  would  be  to  apply  to 
•ome  useful  purpose  the  large  quantity  of  carbonate  6f 
oinmoniac  which  is  formied  by  the  calcination,  the  em- 
ployment of  which  would  render  it  possible  to  introdudlf 
the  prussiate  of  iron  with  much  greater  advantage'  into 
commerce.  I  have  ascertained  by  experiments  madt' 
with  great  accuracy,  that  when  the  potash  is  calcined 
with  animal  43[)atters,  as  much  parbonate  of  ammoniac  and 
prussiate  of  potash  }b  obtained  as  when  they  are  distiUoji 
alone  i  likewise  that  quite  as  much  prussiate  of  iron  is 
forn^ed  with  the  coal  that  results  from  tlieir  distillation,  |S 
jmiih  all  ^leir  prinoiptes  combined;    Sal  ammoniac  maf 
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tb^^fore  be  made  at  the  same  time  with  Prussian  blae, 
^nd  the  produjCts  consequently  doubled,  without  any  aug* 
mentation  of  expense  in  the  fabrication. 

The  manufacturers  of  Prussian  blue  ought  to  direct  their 
attention  not  only  to  this  circumstance,  but  also  to  several 
others  whereby  their  processes  may  be  improved.  Some 
of  ^hem  do  not  employ  the  most  advantageous  propoN 
tions  of  potash  and  of  blood  ;  none  of  them  add  irdn ;  9e« 
veral  apply  the  heat  for  too  great  a  length  of  time ;  but  few 
cause  the  prussiate  of  potash  to  crystallize;  most  of  them^ 
not  knowing  that,  in  the  calcination  of  the  matters, 
the  sulphate  of  potash  contained  in  die  potash  which  they 
use,  is  converted  into  sulphurets,  are  of  course  ignorant 
of[  the  means  of  preventing  their  bad  effects ;  finally,  they 
almost  all  bestow  too  much  time  upon  oxygenating  the 
Prussian  blue,  whereby  they  augment  the  labour^  and 
deprive  themselves  of  the  opportunity  of  preparing  much 

•  .  •  * 

more  considerable  quantities^  Nevertheless  the  prospe- 
rity of  ^beijr  naanufactories  depends  upon  all  these  conside* 
rajtions  united^  The  following  is  what  I  have  remarked 
ujpon  this  subject.  Experiment  has  proved  to  me  that  a 
quantity  of  potash  equal  to  thajt  of  blood  is  preferable  to 
every  other  proportion.  It  is  known  that  the  addition  of 
iron  favours  the  formation  of  the  prussiate  of  potash,  and 
fixes  it. '  It  is  no  less  evident  that  the  due  management  of 
the  jfire  is  of  equal. importance,  since  by  exceeding  the 
j)er^od  of  the  fusion,  we  deco0ipos<»  in  piart  the  prussiate 
of  potash  or  the  matter  which  ought  to  form  it.  It  is 
equally  necessary  to  make  the  prussiate  of  potash  crystji)* 
lize,  especially  if  it  be  intended  to  obtain  Prussian  blue  of 
superior  quaHty*  On  the  one  h^nd  we  th^s  convert  thf 
fulphurated  hydro-sujphuret  of  potash  into  sulphate  of 
potash,  and  on  the  other  it  is  then  necessary  to  add  but 
little  alum  to  saturate  the  excess  of  alkali.  We  might 
#lso  decompose  the  sulphurated  hydro-sulphuret  of  potash 
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byiTiesulpWicacia,  and  llhlftte6l%  l»d$  ibii.acfnt^^ 
not  aitbr  t&e  ^r\ass&Y<5  &r  po^\i  cothbttfed  Vrtth  a  ci^^ 
4uantity  of  prussiaW  of  iron.  This  cf-y^liiatibn  is  titjt: 
incHspeDsably  hcfCessary  in  the  fabrication  of  drdipaiy 
I^russiah  Blue,  Thlo  wbtch  there  enters  much  alumidfy 
wtech'  caiihot  be  separated  except  by  a  large  quafitHy  <tf  / 
poiash'; '  it  is  simicTeht  to  Ibt  the  tiqubr  boil  fof^md  tHhe^ 
in  oMeir  to  Vurli  the  ^ydro-sulphtiret^  otherwisfe.  tbife 
sulphurated  sulphiifet  i&  separated  by  the  aid  of  the 
dum/  l^inally^  th'e  operation  woiild  be  greatly  abridged^ 
if,  Thstead  oT  washing  the  prussiate  of  iron  in  a  large  qiiahr 
ti^y  oi  'water,  h  ^ttt '  mixed  with  a  small  quantity  .Sf . 
diygenitiei  'thuf  i^te  of  lithe. 

'Such^e'thc^  various  bb^fervktions  which  1  th&iight  ft 
hece^airy  to  tihite'ih  this  memoiir,  though  I  caniib't  tlaitH 
tficm  &tl  %  iny  6'wn;   In  support  c^  those  which  ax^jie- 
culiar  1^  myself^  i  have  quoted  some  which  are  the.frttit 
of  the  laVbufs  of  niiiny  diflereht  (bbemists«    SbinetiincA 
even  1  have  recbrded  facts  which  Hdvb  Ibhg  been  Wown, 
ih  order  to  exhibit  ^^he  aggregate    oJT  the  prbp^tii  tt 
a>l)6dy,  or  {tie  method  which  ought  tb  be  fcdlotvediilail 
oper^tibh.    Nevertheless  1  flatter  6iyfelf  I  have  cxa* 
ifimed,  fii  a  manner  interesting  to  science  and  the  affe, 
the  biydatlbn  of  iron  attd  the  combination  pf  its  oxyils 
with  thfe  acids.     The  existence  bf  the^hlCfe  bXydbfirdU 
eiiabl^  lis  to  c6ai|ireheiid  ^everaVpheholh^na,  the  cau^^    • 
which 'wis  hitherto  nhknown;  in  paltlciilar,  it  explaitfs    ' 
IhatVaffety  of  colours*  which  we  obsdl?^?e  lii  all' the  feftu-  ; 
gihous  salt's.    It  throws  son^o  light'iipoh  bne  of  tiie  oidjt    i 
impbharit  *ahd' beautiful  of  dyes/ nameW  the  black  dye.    ■■ 
^  It  rio*I&'8  iirijstrates'thbfabriciatiQnbf  Prussian  blue,  wifll  > 
regard  to  which  so  much  feihains  still  to  be  done.   )n-  . 
nally;*it  is'oif  great  ilfapdrtanci*  to  the  art  of  obtaining 't)m 
st^t^aW  of  iroh)  thVcbnsumption  of  which  becomes' from 
tfaiy  tb^ay  m6re  considerablbt 
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PVfiR  breakins:  the^bottle  which  containeci  the  con- 
Crete  elastic  gum,  the  latter  was  put  into  a  plate.  It  was 
of  a  grcenishf  white  colour. 

Gradually  the  particles  of  this  elastic  gum  approached^ 
together,  ^»  if  by.a  central  attraction,  ^and  there  issued 
from  tbeiSti,   in,  the  form  of  drops,  an  abundance  of  a 
browftisTi-red  colour,  which,  had  a  pungent  and   bitter 
taste^  and  which  reddened  turnsple  paper. 

When  the.  contraction  of  the  matter  seemed  to  have 
ceased,  and  no  more  liquor  exuded,  it  was  put  into  wa- 
ter, in  which  it  remained  suspended",  by  reason  of  its  su^* 
perior  lightness,  in  order  thatit  might  be  drained  of  all 
its  juice,  and  obtained  in  gtreater  purity. 

Som^  drops  of  this  liquor^  which  had  accidentally  . 
fatten  upon  iron,  having  quickly  assumed  ^  blackish  co^ 
lour,  it  was  suspected  to  contain  tannin  or  gallic  acid ; 
but  it  did  not  throw  down  a  black  precipitate  from  the 
iolcktions  of  iron,  as  these  substances  do  ;  on  the' contrary, 
it  threw  dfown  one  of  a  deep  green,  ^     •        i 

This  liquor,  subjected  to  Eoihe  experiments  with  the^ 
re-agfents,  presented  the  following  phenomena  : 

1.  It  reddens  the  tincture  of  turnsole. 

« •    .  ... 

2.  It  does  not  coagulate  jglue. 

3.  It  precipitates  the  sulphate  of  iron  in  a  green  state* 

4.  It  precipitates  the  acetate  of  lead,  and  the  nitrates 
©f  iiltercury  and  silyef,  in  a  yellowish-white. 

5.  Alcohol  cbagulates^it  in' brown  flakes. 

'       ■••*•-■.'  .'1.  .  • .  .  ''  *      ',■••-        .-.  ,  ^   ^  ^ 

6.  Evapbi'ated   to   the  consistence  of  a  syrup,    and 
feueated  i^iih  boiling  alcohol,  it  gives  it  a  red  colour :  on 

cooling^ 
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coolings  tbe  alcohol  deposits  a  pulrerulent  wbilc  WMtl^^ 
which  has  the  following  properties :  ..... 

a,  it  has  no^  taste;  bf  it  is  soluble  in  alcohol^  wb^it 
tiumid ;  r,  it  is  almost  insoluble  in  water ;.  d^  it  reddenlk 
the  tincture  of  turnsole ;  ^,.  it  burns  like  the  animal  mat- 
ter, that  is  to  say)  swelling  and  exhaling  a  fetid  and 
ammoniacal  odour;/,  it  leaves  hardly  any  ashes  after 
combustion ;  g,  it  combines  easily  with  the  alkalies,  ftota. 
whicb.it  is  afterwards  precipitated  by  the  acids ;  A,  its  al- 
kaline solution  precipitates  the  solutions  of  iron  in  s. 
green  state. 

By  evaporation  of  the  alcohol,  a  fresh  quantity  of  mat» 
ter,  similar  to  that  which  is  deposited  by  the  cooling,  is 
precipitated  in  the  form  of  yellowish  white  flakes ;  but 
there  remains  in  the  alcohol  another  matter  which  gives 
it  a  yellowish-red^colour,  c6nsiderable  bitterness,  and 
which  does  not  separate  from  it.  The  properties  pr^.. 
sented  by  this  substance  are  as  follows : 

A.  Au  extremely  bitter  taste,  analogous  to  that  of  aloes 
or  of  colocynth. 

B.  It  is  soluble  in  water ;  its  solution  gives  to  the  svd^ 
phate  of  iron  au  emerald  green  colour,  without  formiD|r 
a  precipitate  in  it. 

C  It  powerfully  reddens  turnsole  paper. 

D.  It  produced  a  br^sk  effervescence  with  sulphuric 
acid,  attended  with  a  disengagement  of  a  pungent  fa* 
pour  similar  to  that  of  concentrated  sulphuric  acid ;  th^ 
mixture  of  these  substances  yields  a  precipitate  with  wat^r^ 

£«  The  aqueous  solution  of  this  matter  coagulates  with 
the  nitric,  ipuriatic,  &c.  acids,  in  the  form  of  yellowish 
flakes, 

F.  It  sWells  up  on  ignited  coals,  diffusing  a  white  pun* 
gent  vapour  like  that  of  vegetable  matters., 

G.  Once  separated  from  the  alcohol,  a^d  reduced  to 
the  consistence  of  ^  thick  extract,  it  dissolves  in  it  agaiii 
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wAf  ill  simill  quantity ;  hovrever,  it  still  commm^icatdl 
to  it  a  aligh  colour,  and  the  propertj  of  tarning  the  sQ^ 
lutions  of «  on  grean. 

H.  A  certlin  quantity  of  this  substance,  in  the  form 
*of  extract,  was  subjected  to  Uie  action  of  heat  in  acru- 
•cible  of  platina*    It  swelled  up  in  a  singular  manner ;  H 
exhaled  .at  first  a  pungent  smell  of  acetic  acid,  and  to« 
wards  the  end  an  empyreuroatic  and  slightly-ammoniacdl 
odour. .  Its  coal,  in  a  state  of  extreme  division,  buri^ 
with  facility,  and  in  proportion  as  the  combustion  ad- 
ranced,  $he  substance  became  soft,  and  seemed  to  melt* 
As  these  fhenomeira  indicated  the  presence  of  an  alkaline 
aubstance,  the  combustion  was  stopped  in  order  to  pro* 
i^ent  the  volatilization  of  alkali,  and  the  matter  was  lix- 
iviated and  filtrated.     The  liquor  which  was  clear  and 
colourless,    being  subjected  to  evaporation,   yielded  sk 
gramme  and  eighty-five  hundredths  of  slightly-carbonated 
potash,  mixed  with  muriate  of  potash.     As  to  the  elastic 
?  gttm  itself ,  it  presented  no  diifet'cnce  from  ordinary  elastia 
gum ;  it  Jfma  very  white,  very  ela^ic,  lighter  than  water^ 
•  ai^irf  d  a  slight  browa  tinge  in  the  air,  in  a  less  degree 
^  bewewr  after  having  been  well  washed  than  the  common 
clastic  gums ;  whipb  seems  to  indicate  th^t  the  greater 
part  of  {be  .colwr  of  these  substances  proceeds  from  some 
jremalnt  of  |>roi^  juice  which  collects  at  the  surface  iu 
propidfrti^o  Hi  the  substance  dries, 
'  .Tb^  part  pf  the  juice  of  the  elastic  gum  which,  is  inso^^i 
Ittble  in  alcohol,  and  which,  as  has  been  mentioned  above, 
was  coaguls^ied  by  this  liquor,  dissolves  easily  and  com- 
pletely in  waters  the  soli^tion  is  not  precipitated  by  the 
Infusion  of  galls,  whieh  seems  to  indicate  that  it  is  not  of 
#Q  animal  nfiture,  and  yf»t  it  furnishes  by  distillation  a 
large  quantity  of  crystalliased  carbonate  of  ammoniac,  and 
tbi^k  red  and  fetid  pil  like  that  of  the  aninial  substances ; 
it^j^H^  lefty  ifter  burning,  a  large  quantity  of  grey  ashes, 
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which  comiftled  of  oxyd«led  iroo^  tileie,  wi  ft  mMll 
jquaDtity  of  sulphate  of  liiae* 

It  follows  from  these  experiments^  thatthejauceio  which 
the  elastic  gtim  is  formed  consist  of  at  ieifstiNir:xDatters. 
The./rst  is  tirowo,  insoluble^  in  aJcobol,  both  hot  uni 
told,  highly  soluble  in  water ;.  it  yields  much  oil  md  car- 
bonate of  ammoniac  in  ito  decomposition  by  fircs;  never- 
theless it  is  iiot  precipitated.. from  its  aqueous  solution  bjr 
tannin,  as  are  in  general ^all  ibs  hlghiy-azoted  substanoos, 
which  form  a  precipitate  t>f  a  dingy^  green  colour  with  the- 
foltttions  of  iron«^  > 

The  second  is  wUte^/.puIvefiiilent,- without ^'taste  «r 
amell,  soluble  in  boiling  alcohol^  from  which^it  ]£-«eparated 
by  cooling;  not  soluble  in-  watery  but  jpolubl^  in  •  the 
caustic ilkalies^,  from wbicfa  tfae^acidsprecrpitaie  it  io^the 
tonh  of  tiakes ;  it  reddens  ABt.JifUs£tifi^ioLturtuUi]m^  and 
£nidly  it  yields  much  aimfiaoni^andcSl  in*  dfat^^ 
This  is  an  acid  matter.  /;  rv>*  \^  .^**   '»  * 

The  third  is  y^llow^and  faa«  a:ib}tAr  ^Mtste/i»i9iiar  to  tfa^t 

of  aloes ;  it  is  soluble  in  altbbol  4nd  i^OljNxt^vjbut  «fK«e 

abuflklaAtly  in-the  latter  ;.it  gives  'ar^crn  eiriqiir  to  the 

•solutions  of  ir6n,  witboutibrftiingjf  a^pr^jy^^     them  ; 

it  also  furni&hes  aimall-  ^aiMsiy  G£^^miaddiiU^iyyte<d^ 

•ioom^)6itioii. '  '-''''  -Vr'"    :  ^i^-  -^   ^v^,; 

acid^  and  mixed  with  a  sok^R '^tifairl^y  <if  •^m^         p{ 

fK)tash.    it  is  tNis  ifecisiti^e  w})i^n,«'^  by  JtA 

gav«  the  qoaintity  tuf  pot^  oE*  wHfich'  vrc  have  ^fok/on 

'  '  it  is  poss&le  that  the  ffae  ;ackl  wheiD^^tlier  j  liiee  ^  "Ibe 
the  lelastic  gifim  co^tkim^  «hky  bHi^t  boon  ^sri^ed  >by  ^mw 
.mentation  after  the-  extir^tion:  ofC^nhe  ;^i9Hk»;4t  is  ^ewgti 
possU>lethat  that  which  is^  combined  with  thh  iffot9^,fDmy 
have  been  eguaHy  s6,  at«d  that  the 'potash  may  before 
iumbBen  combined  #ilrh.the.«li^tic 'gunh-'whioh  ^tben 

*  '    -^-^^  separated 


separated  from  the  liquor  xn^proportion- as  this  fejrraenta* 
tion  took  place ;  nothing  however  can  ascertain. this  point 
but  the  examination  of  the  fresh  juice*  Should  the  cause 
actually  be  such  as  has  here  been  suggested,  it  would  be 
easy  to  conceive  tl«e  solutioB  of  the  elastic  gum  in  the 
juice  of  the  tree>  and  its  precipitation  by  the  acetous 
fermeiitatipn :  however,  this  explanation  cannot  apply 
to  all  the  juices  which  contain  dastic  guip>  £or  .there  ar^^ 
«ome  of  them  which  contain  no  alkalies* 


Experiments  on  the  Etuiiometrical  Means ^  and  an  the  Pro^ 
portion  of  the  Constituent  JPrinciples  of  the  jitmo^hnrc*  . 

.  JSj/  Messrs.  Humboldt  and  Gay-Lussac, 
(Concluded  from  Page  S81.) 

Of  the  Nature  of  the  Air  extracted  from  Water,  and  (/the 
Action  of  Water  upon  ilie  Gases ^  both  pure  and  ?niji;ed.   . 


W: 


£  have  bitlierto  examined  the  eudiometrical  means 
^hich  lead  to  the  exact  analysis  of  the  atmospheric  air. 
We  should  undoubtedly  have  confined  ourselres  to  the 
enunciatioa  of  the  principal  facts  to  which  tlie  first  part 
of  our  investigation  has  conducted  us,  had  we  not  re£> 
marked  in  the  course  of  these  experiments,  and  particu- 
larly of  those  upon  the  sulphurbts,  that  water  and  other 
j^^ids  exert  an  action  upon  the  air  which  may  frequently 
becOHie  a  cause  of  error,  the  more  important  as  it  has 
liitlierto  been  little  attended  to.  We  therefore  appre* 
liended,  tbaEt  we  should  leave-our  labours  in  a  still  more 
jin;itpeif|ect  state  than  we  haTe  already  done,  if  we  had 
not  directed  our  inquiries  to  .this  action  of  water  upoa  the 
gase^,  both, pure  and  mixed,  which  are  subjected  to  it. 
The  experiments  which  we  have  made  with  a  view  tp 
this  object,  shall  form  the  conclusion  of  our  memoir* 
. ,  Vol,  YIIL — ^Second  Series.  M  m  i^  It 
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purer  than  the  atmospheric  air,  it  tvill  be  still  more  infe* 
resting  to  examine  the  nature  of  the  gaseous  mixtores 
•which  water  yields  when  heated  gradually,  ft  is  in  these 
experiments  that  tlie  great  affinity  of  oisygene  for  this  li- 
quid dispkjrs  itself  in  its  strongest  light.  We  gradually 
heated  water  of  the  Seine  to  ebullition,  and  collected 
the  air  which  is  disengaged  by  successire  and  unequal 
portions*  We  took  200  parts  of  these  portions,  ^d  ha- 
ving detonated  them  with  200  parts  of  bydrogene  gas^, 
the}^  gave  od  the  fbllowing  results. 

Portions  of  air,  accordin^^  Oxygene  gas  contained 

.    (to  the  or<lcr  of  their  Absofptioa.  inioo  pacti  of  (he 

evolution.  air  evolved. 

First  *.  -  -  142,0  -  -  -p  2S,7 

Second  -  -  -  |64,5  -  -  -  27,4 

Third  -  .  *  185,0  -  -  -  3P,2 

Tourtb  •  -  -  19i^,0  -  ^-  *  32,5 

These  experiments,  several  times  repeated,  prove  that 
Urater  abandons  at  first  an  air,  the  purity  of  which  is  oniy 
a  tittle  superior  to  that  of  atmospheric  air  ;  after  vrhiek 
ihe  purity  of  this  air,  or  the  disengagement  of  oxygene, 
progressively  increases,  and  the  last  gaseous  portions 
inrhich  the  heat  separates  contain  the  most  oxygene.  On 
Repeating  this  experiment  upon  snow-wat«r,  the  firsv 
portions  of  air  had  24,0 ;  the  last  34,8  of  oxygene.  Pos- 
fltbly  if  the  mass  of  water  were  heated  sttU  morre  slorwlyv 
and  the. small  portioit  of  air  which  is.first  evolved  cace:^ 
fully  separated,  we  should  have  at  the  beginning  of  the 
operation  ai^air  still  less  pure  than  that  which  we.  obtained* 
-  Water  therefore  does  not  eJiercise  an  uniform  actioa 
upon  oxygene  aod  upon  azote,  and  elevatimi  of  tempera^ 
|.Mre  duninish^s  its  action  upon-  the  first. les^  than  upon 
the  Jast;  It  is  even. probable  that  ithe  portion  of  air  which 
»  disfsngaged  towards  the  end;  of  the  operation  woukl  be 
0f  gseater  purity >.t}ian  tbatiof  32;Or  Siperxcnt.  of  oxjr^ 

'-  gene^ 
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^QSj.  lithe  wafer  contained  in  the  vessel  which  receives 
the  gaseous  mijUure  did  not  begin  td  be  heated,  and  to 
«volve  its  flir^  which  then  is  oidy  at  23  per  cent,  of  OKy- 
gQoe*  This  disengagement  takes- place  especially  when 
the  kqtxeous  vapour  begins  to  pass,  and  it  is  this  dimi- 
nution,of  the  purity  of  the  air  expelled  last  and  tlie  ine- 
quality of  volume  of  the  four  separate  portions,  which 
explain  how  the  whole  mass  of  air  extracted  at  once 
contains  to  the  amount  of  31  hundredths  of  oxj'gene. 

This  unequal  action  of  water  upon  the  oxygene  and  the 
azote  manifests  itself  also  in  the  solution  of  salts.  We 
have  observed  tiiat  the  pure  water  of  the  Seine  gave  by 
ebullition  nearly  one  half  more  of  air  than  the  Kime  water 
charged  with  muriate  of  soda.  The  cause  of  this  dimi- 
nution consists  in  the  very  considerable  quantity  of  air 
which  already  disengaged  from  the*  water,  still  cold, 
whilst  the  solution  of  the  salt  is  taking  place.  This  air, 
axx:urately  analyzed,  shewed  only  0,225  of  oxygene, 
whilst  the  air  obtained  by  bojling  the  water  charged'  with 
muriate  of  soda,  contained  0,305.  Hen^e  it  appears  that 
the  water,  in  dissolving  the  salt,  abandons  a  part  of  the 
air  which  it: holds  in  solution,  but  that  tliis  part  con- 
tains oxygene  in  a  less  proportion  than  that  which  it  re- 
tains. ' 

* 

The  condensation  which  water  experiences  in  passing 
from  the  liquid  to-  the  solid  state  presents  to  us-a  third 
class  of  phenomena  analogous  to  those  which  we  h^ve  ju!?t 
described..  Melted  ice  yieJds  .only  about  half  the  quantity 
of  air  which  we  obtain.  fcomcdmniQn  witter,  and  it  is  to 
be  observed  that  it  does  not  begin  to  evolve  its  air  until 
its  temperature  has  been  raised  as  high  as  above  the  six- 
tieth degree  of  the  centigradc.thermometer.  The  air  ob- 
tained, divided  into  two  unequal  portions,  shewed  in 
Volta's  eudiometer  21,5  and  33,5  of  oxv«:enc.  '2'h?n  tlie 
purest  air  was  again  6\'olved  the  last.  - 

The 
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The  small  quantity  aod  the  great  pUri^  of  the 
evolved  from  melted  ice,  proves  that  water,  as  it  passes 
into  the  solid  state,  abandons  a  large  ponton  of  its  a.ir, 
and  that  this  part^  separated  during  the  congelation,  is 
air  of  much  less  purity  than  that  which  it  retains.  Thus 
three  phenomena^  which  at  the  first  view  mppear  difie- 
rent,  water  at  a  temperature  from  35^  to  40*^  Centigrafn^ 
water  dissolving  salts,  cold,  and  pure  water  congealing' 
into  ice,  present  results  entir«ily  similar  to  each  other  in 
their  action  upon  oxygene  and  a2ote.  A  moderate  tem* 
perature  acts  like  the  solution  of  a  salt,  and  this  like  tb^ 
transition  from  the  liquid  into  the  solid  state;  The  water 
in  these  thre^  cases  evolves  an  air  of  less  purity  than  thait 
which  it  holds  in  solution. 

It  IS  a  very  remarkable  phenomenon  that  the  cpngeUr* 
,tion  of  water  into  the  state  of  snow  eipels  less  air  from 
it  than  the  *  formation  of  ice.  We  melted  some  newly 
fallen  snoWj  and  heating  it  gradually,  we  obtained  a  vou 
lunie  of  air  nearly  twice  as  great  as  that  which  nielted  ice 
yields.  .  The  air  eittracted  from  the  snow-water  Was  al« 
most  in  equal  abundance  with  that  evolved  from  the  wa. 
ter  of  Ihe  Seine  ;  for  the  latter  gave  by  ebullition  1940 
measures  of  air,  while  the  same  volume  of  snow-wator 
yielded  1892.  These  1892  parts  collected  into  5  par- 
tions,  according  to  the  periods  at  which  they  were  ex- 
pelled by  the  heat,  shewed  successively  in  Yolta*s  eud)^ 
ometer. 

The  first    -.-.*-*  24,0  of  oxygene^ 

'  Second     *    •    -    «»  26,8; 

Third      •    -    •    -  29»,6. 

Fourth    -    -    .    -  32,0. 

Fifth       ..    *    *    -  54,8. 

This  last  portion  of  air  is  the  purest  we  have  yet  d^^ 
tracted  from  any  water. 

The 
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fTbe  volumes  of  each  portion  being  known,  calculation 
^ives  us 'for  the  purity  of  the  air  considered  collectively 
28,7  ofiDxygene.  The  water  of  the  Seine  yielded  on  tl^e 
^ame  day  an  air  which  wa$  less  pure  by  t^.  Other-r 
wise  the  two  waters,  that  of  incited  snow  and  that  of  the 
river,  give  a  volume  of  air  equal  to  nearly  77  of  their' 
pwn.  ' 

These  experiments  upon  ^now-water  and  upon  melted 
ice,  which  we  design  hereafter  to  vary  in  many  ways,. 
presen,t  jqonsiderations  of  great  importanpe  to  the  study  of 
j^^eteorology.    Snow  is  nothing  else  than  an  aggregate  of 
jsmall  crystals  of  ice  which   are  formed  in  the   higher 
regions  lof  the  atmosphere,  and  yet  these  small  crystals 
melted  give  a  volume  of  air  nearly  twice  as, great  as  that 
which  the  ice  formed  upon  our  rivers  yields.  Hence  it  is  to 
be  concluded  tl^at  when  the  water  dissolved  in  tt^e  air  con- 
geals into  snow,  it  does  Qot  expel  that  large  portion  of  air 
which  it  disengages  in  its  congelation  upon  the  surface  of 
|the  earth,  iiiiiess  we  might  be  allowed  to  suppose  that 
)inow  retains  between  its  small  crystals  a  certain  quantity 
pf   air    which  it  absorbs   as   it  melts;    for  it  appears 
that   it   is  principally  at  th<^   moment  of  its  congelar 
^idn  tfaa$  water  abandons  the  greater  part  of  its  air. 

The  beautiful  vegetation  which  siirrounds  the  Gla« 
ciers,  the  rapid  developement  of  plants  when  the  snow 
melts  in  the  spring,  and  several  jph^nomena  which  are 
supposed  to  have'  been  observed  in  agricoUure  and  in 
bleaching,  have  led  to  th|^  notion  that  the  waters  of  ice, 
snow  and  rain,  produced  peipuliar  effects  by  a  large  qua,n- 
tity  of  dissolved  oxygepe  which  ivas  evolved  from  them. 
The  experiments  which  wo  hftve  hitherto  made  do  not 
seem  favourable  to  these  conjectures.  There  undoubt** 
^dly  exist  wells,  the  \]irafei:s  of  whiqh  contain  air  inferiot 
10  puirity  to  the  atmospheric  air,  and  we  do  not  doubt 
thai  these  waters,  charged  besides  with  salts  and  caih 

l^onio 
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honic  actdy  laust  have  an  influence  upon  vegetation  3nd 
bleaching  very  different  froin  >  that  of,  snow-water.  But 
tlie  differences  produced  by  distilled  water  expose^  to  the 
isiir,  rain-watier,  snaw*water  and  ^he  water  of  the  Seine, 
are  not  easily  to  be  .accounted  for  by  the  oxygene  dis- 
solved in  theov,  i£  we  Tgcollect  that,  all  these  airs  contain 
water  of  nearly  equal  purity,  and  that  they  contain  it  lit 
almost  equal  q<iantff;y^  The  pheopmena  of  vegetation , 
Jilj^  those  of  meteorology,  ^^'^  ^^  compKcated ;  they  de- 
]^nd  upon  the  concurrence  of  so  many  causes  at  once, 
tliat  we. must  be  very  careful  uot  to  attribute  to  one  what 
is  the  ef&ct  of  many.  .      .     .       ^ 

The  ^experiments  which  we  have  recorded  on  the  force 
with  which  the  la^t  partif^Ies  of  oxygene  dissolved  are  re- 
launed  by  vater^  throw  an  additional  light  upon  the  state 
in  which  air  exists  in  liquids.  The  specific  .gravity  of 
ilistilled  water  and  of  that  cljiArged  with  aii*,  being  appa-» 
rently  the  $ame,  Maiiran  has  concluded  with  reason  that 
jlhis*  air  cannot  biS  lodged  in  the  fluids  in  an  elastic  state* 
The  chemical  pl;k0n09Xiena  confirm  this  opinion.  If  water 
deprived  of  its  air  by  dist;ill<^tion»  or  by  the  air-pump^ 
could  be  considered  as  a  sponge  the  pores  of  which- ar# 
empty^  how  should  these  pores  not  fill  themselves  on  the 
first  contai^t  with  atmospheric:  air  ?  ^ut  this  solution  of  air 
in  water  can  be  considered  only  ^  tlie  effect  of  a  chemical 
affinity  $  |6r  how  but  by  this  affinity  could  the  absorption 
of  the, gases  by  the  w^ter  deprived  of  air  be  sq  slow^aiul 
above  ^11^  bow  dse  should  the  water  dissolve  one  gas  in 
preference  to  another?  •  How  should  water  chftfged  witb 
one.  species  of  air  abapdpq  a  part  of  it,  as  we.  sliall 
^e  hereafter  th^t  it  does?  tq  vepeive  another  of  ^  different 
nature  ? 

Aftfar  having  eo^mined  the  air  whiph  m^y  be  extracted 
froo).  Mater  under  jdifferent  circumstances,  we  shall  con* 

f4«de  pur  M^wQii?  with  the  jpi^perimeotn  wbi<^  we  Have 
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macle  in  placing  gases,  l>oth  pure  and  mixed,  in  contact 
with.water.  The  gases  which  we  employed  were  exactly 
of  the  ^ame  volume,  and  the  quantity  of  filtrated  water  of 
the  Seine  \x^  nearly  equaL     After  a  space  of  ftma  6  to 

^  8  days,  we  not  only  measjired  the  quantity  of  the  volumet 
absorbed,  but  we  also  analyzed  the  residues.  This  ana«- 
4ysis  was  the  more  necessary  as  one  might  often  be 
tempted  to  conclude  from  p.  very  small  change  in  the  vo* 
lume  of  the  gas  plaeed  ia  eontact  with  the  water,  that 
the  latter  has  no  sensible  action  upon  it,' whilst  the  na» 
liire  of  the  residue  indicates  that  thift  actioti  has  been 
very  strong,  but  disguised  by  the  quantity  of  sif  evolved 
from  the  water  in  lieu  of  that  ^hi^h  has  been  9b^ 
sorbed* 

Of  all  the  gases,  the  oxygene  is  that  w:htcb  the  water 
of  the  Seine  absorbs  in  the  most  considerable  quantity^ 
If  w^  place  in  contact  widi  this  water,  already  charged  . 
ivith  air,  100  parts  of  oxygene  gas,  100  of  azote,  and  100 
of  hydrogene,  the  oicygene  gas  will  have  diminished  by 
40  parts  wberi  the  two  others  have  lo$t  only  S  and  3  parts.  ' 
But  the  ^al  absorption  of  the  oxygene  gas  is  i»till  much 
anore  considerable  than  its  apparent  diminution  indicated* 
The  60  parts  of  residue,  instead  of  being  pure  oxygenej^ 
contained  37  parts  of  azote  and  only  24  of  oxygene ;  so 
that  the  100  parts  of  oxygene  employed,  had  lost  upon 
tte  Seine  water  11  parts,  which  had  expelled  37  parts  of 
3,2ote,  Thus  a  river  water  which  had  t^n  exposed  for 
» long  time^to  the  atmosphere,  and  which  might  be  cotii- 
ttdered  ^s  saturated  with  air,  absorbs  a  large  qpantity  of 
oxygene  when  it  is  juretented  to  it.  It  takes  itf  without 
abandoning  a  portion  of  a;9ote  equal  in  volume  to  the  oxy« 

^  ipene, absorbed, 

^     The  action  of  water  upon  the  volume  of  hydrogene 

gas  appears  to  amount  almost  to  nothing.    The  inequa» 

Yatf  V}|tt-^SfiCoi7D  S£E|£8.  Nun  lity 
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Jity  of  the  results  which  we  obtained  prevent  our  sayitig 
p.ny  thing  concerning  the  slight  changes  which  it  in^y 
undergo  during  their  co;itact. 

The  volume  of  pure  azote  gas  diminishes  upon  thp 
water  by-  between  2  and  3  hundredth  pjirtij ;  biit  the  re- 
sidue is  no-  longer  pure  azote ;  we  discovered  in  it 
Jl  parts  pf  oxygene  which  bad  been  displaced  froip 
.  the  water  by  14  parts  of  a^pte.  The  a250te  therefore  dis- 
Jodges  Qzygene  from  the  water,  as  oxygen^  dislodgqs 
azote.  The  action  is  analogous,  but  tlje  <juautities  al:^- 
sorbed  and  dislodged  are  different. 

The  contact  of  the  river-water  with  a  mixture  of  hy- 
drogene  and  oxygene  gases  was  examined  under  varj- 
pus  circumstances.  Someiinips  we  mixed  tlKj  two  gpse^ 
in  equal  quantities,  sometimes  we  caused  one  Qr  the  other 
to  predotpinate.  Thp  diqiiuution  qf  fhe  vqlume  of  the 
gases  is  greater  wli^en  the  o^xygene  pr^dopiiuates ;  }:hat 
is  to  say,  whefi  we  expose  to  the  water  a  mij^ture  of  20.O 
parts  of  q;^ygene  with  |00  of  hydrogcne.  In  all  these  ex- 
periments azote  is  again  dislodged  from  the  water.  In 
s^nalyzing  the  residuum  of  a  mixture  of  equal  parts  of  ox- 
ygene and  of  hydrogene,'  we  found  in  100  parts  20  parts 
?izote,  50  hydrogene,  and  30  oxygene,  The  greater  tUe 
absorption  of  oxygene  w^s,  the  more  azotq  we  found  to 
^e  dislodged.  Having  mixed  4Q0  parts  of  q^^ygene  with 
^00  of  hydrogene,  this  volume  was  reduced. upon  Seine 
■water,  in  the  space  of  ten  days,  froip  000  parts  to  562. 
Jf  this  residue  had  under^onp  no  chemical  change  in  it^ 
proportions,  if  no  otbgr  g^as  had  bqen  dislodged^  it 
ouglit  to  have  contained  375  parts  of  oxygene  and  187 
of  hydrogene;  but  our  analysis  shewed* it  to  contain  246 
^zote,  143  hydrogene,  ^nd  174  oxygene. 

These  experiments  prove  that  hydrogene,  which,  when 
placed  alone  iq  contact  with   watpr,  is  not. sensibly  ab« 
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^orbed  by  it,  is  dissolved  in  it,  and  diat  in  a  very  consi- 
derable proportion,  when  it  is  mixed  with  oxygene.  On 
this  subject  a  question  of  great  importance  to  Natural 
Philosophy  presents  itself;  namely,  whether  this  hydro- 
gene  absorbed  b}'  the  water  exists  in  it  in  the  .state  of  hy- 
drogene,  or  whether  it  combines  in  it  with  oxygene  ana 
so  forms  water,  ^^"e  have  endeavoured  to  solve  this 
question  by  leaving,  a  mixture  of  hydrogene  and  oxygene 
in  contact  with  water  recently  deprived  of  all  its  air  by 
ebullition.  After  the  space  of  12  days,,  we  distilled  this 
water,  and  on  analyzing  the  air  disengaged  from  it,  w^ 
found  the  hvdroprene  to  exist  in  it  in  such  abundance 

that  we  could  inflame  it  in  Volta's  eudiometer  without 

...  •    .      ■    •« 

adding  to  it  any  other  gas.  This  experiment  proves  be- 
jond  a  doubt  that  the  hydrogene  absorbed  is  found  again 
in  tlie  water*  Biit  did  tliis  water  give  up  again  the  sam6 
quantity  which  it  had  absorbed  ?  Would  not  this  hydro- 
gene dissolved  in  the  water  unite  with  the  oxygene  if  it 
liad  been  lodged  in  it  for  several  months  ?  We  design  to 
make  a  long  series  of  experiments  upon  this  subject.  If 
the  hydrogene  and  oxygene  contained  in  the  water  could 
combine  in  it,  we  should  be  able  more  readily  to  conceive 
how  the  hydrogene  gas  which  rises  from  the  surface  of 
the  earth  is  not  to  be  discovered  either  in  the  air  which 
surrounds  us,  or  in  the  high  regions  of  the  atmosphere 
into  which  we  have  ascended.  We  must  recollect  upon 
this  subject  that  having  carefully  examined  raiu-water^ 
ii>  order  tQ  discover  hydrogene  in  it,  we  have  ascertained 
that  the  air  disengaged  from  this  water  did  not  contain 
a  quantity  of  it  amounting  to  xc^iy  ^^9  ^^^^^^  repeat 
these  experiments  upon  rain  that  has  fallen  in  diffe- 
rent seasons,  and  particularly  during  storms. 

River  water  placed  in  contact  with  mixtures  of  rrp.scs 
has  in  general  acted  less  upon  tJie  mixtures  of  oxygene    • 

Nnn  2        "  and 
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ind  azotd  than  those  of  oxygene  and  of  "hydrogeirc^ 
This  result  will  appear  the  less  surprizing  if  we  take 
a  general  vicfw  of  what  takes  piace  in  these  pl^nomena. 

We  find  that  staler  has  a  continoal  tendency  to  phtcc^ 
itself  in*  a  stlitd  of  equilibrium  with  the  gase^  presented 
Jtoiu    If  we  preseht  pxy{||je:ne  to  it,  it  abandons  aizote*. 
If  we  place  it  ior  contact  witli  azote,  it  abandons  oxy^ 
gene.    If  we  prttent  to  it  a  mixture  of  oxygene  and 
li]rdrog«lltev  it  absoilis  a  part  of  these  ttro  gases,  and  re^ 
places  limm  wkh  azote!    It  erery  where  tends  tor  modify 
the  proportions  of  the  air  which  it  holds  insolation  ac* 
wording  to  the  nature  of  the  gases  which  are  presented  to 
It.    Now  the  wato'  of  the  Seine  beings  charged  with  sl 
mixttife  of  assbte  and  of  oiryg^ne^  it  seems  natural  that  it 
sdiouki  |3Ccite*]Aore  action  upon  a  mixture  of  hydrogene 
akid  osygene  than  upon  that   of  azote  arid  oxygene, 
Urbich  is  analogous  to  the  air  which  it  holds  m.  solution. 
In  order  to  obtain  an  accurate  id6a  of  these  phenomena, 
we  shiJi  mi^e  experiments  upon  water  recently  deprived 
of  air,  by  ebarging  it  with  differeiit  gases'  both  pure 
and  minted,  and  examining  the  action   of   this  water- 
after  a  lotl{g  space  of  timejr  foe  frequently  it  is   not 
till  afbetalong  repose  that  nature  is  enabled  to  overcooie 
tiie  obstacles  iif hich  oppose  themselves  to  the  action  of  the 
affinities. 

Here  we  shall  conclude  the  account  of  the  ithjuiries  into 
which  we  have  been  engaged  for  sev'^ral  months  past^ 
The  more  extensive  the  field  is  which  we  purpose  to  €x^ 
plore^  tile  more  strongly  we  feel  the  imperfeetidn  of  thcr 
wo^k  which  we  how  present  to  the  public ;  but  thi^  sen^ 
tittient,  so  far  from  discouraging  us,  will  only  render  us 
the  more  assiduous  in  interrogating  nature,  in  order  that 
we  may  carry  theso  researches  to  a  higher  degree  of  per- 
Icetionw 
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^Anthtntic  Communications  for  this  Department  of  our  Work  will  It 

ihankfuihj  received.) 

Mountain  Soap. 

JVli  BUCHOLZ  has  analyzed  a  fossil,  termed  by  AVer^ 
n^xArgiUa  Saponi/oinnis^  in  German  Bergsdjfe.  (Mourt-^ 
tain  Soap.)* 

This  mineral,  which  is  very  scarce,  having  hitherto 
been  found  only  in  Poland  and  in  Cornwall,  has  Fately 
been  discovered  also  at  Artern,  in  Upper  Saxonj^. — r 
According  to  M.  Bucholz's  analysis,  a  thousandth  part  of 
this  substance  consists  of  silex  440,  alumine  265,  oxyd 
of  iron  80,  water  205,  lime  5,  with  5  of  loss. 
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List  of  Pateriisfor  JnueiUionSy  He* 
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ATRicK  Whytock,  of  Liverpool,  iu  the  county  of 
Lancaster,  Merchant ;  for  an  improvement  in  the  manu- 
facture of  piece  goods,  composed  of  cottoil,  of  flax,  or  of 
berap,  or  of  any  mixture  or  mixtures  of  tifro  or  more  of 
these  articles,  1)y  which  such  goods  will  resist  the  rotting 
action  of  ^tet  or  moisture  much  better  than  similar  fa-» 
brigs  manufactured  by  the  methods  in  common  use^ 
.  l>ated  March 'Sr,  1806. 

.   John  Curr,  of  Sheffield  Park,  in  the  parish  of  Sheffield, 
in  the  county  of  York,  Gentleman ;  for  a  method,  dif- 
fc^rent  from  any  that  has  hitherto  been  invent^jd  or  kniowiy^ 
of  spinning  hemp  for  making  of  ropes  or  cordage^. 
Dated  March  8,  ISOQ. 

Richard 


List  of  Patents.  .  fey 

Richard  Willcox,  of  the  parish  of  St.  Mary,  |.amf 
teth,  in  the  county  of  Surrey,  Merchant}  for  certain 
machinery  for  glazing  and  graining  leather,  now  usually 
performed  by  hand.     Dated  March  8,  1806.,        '  ' 

Edward  Dampier,  Edward  Jackson,  and  Jame^ 
Shackj-eton,  of  Primrose-street,  in  the  city  of  Lpndq^, 
Manufacturers;  for  certain  machinery  for  rasping,  grating, 
or  reducing  into  small  parts  or  powder,  such  woods, 
drugs,  and  other  substances,  for  the  use  of  dyers  an4 
others,  as  are  not  easily  to  be  pulverized  by  mere  per-r 
cussion.     Dated  March  1 2,  1806. 

MicHA£L  I^OGAN,  of  Paradisc-strcet,  in  the  parish  of 
Hotherhithe,  in  the  county  of  Surrey,  Engineer;  for  an 
entire  new  system  of  mjirine,  fort,  and  field  artillery. 
Dated  March  1 3,  1 806- 

Charles  Robert  West,  of  Plough-court,  FetterUane, 
in  the  city  of  London,  Optician,  and  William  Bruce, 
of  King's  Head-court,  Shoe-lane,  in  the  city  of  London, 
Optical -turner;  for  improvements  in  day  or  night  teles^- 
copes,  whereby  the  same  will  be  rendered  njore  portable 
than  they  now  arc.     Dated  March  1^8,  1806. 

•Henry  Gove  Clough,  of  Norton-steet,  in  the  parish 
of  St.  Mary-le-bone,  in  the  county  of  Middlesex,  Sur- 
geon ;  for  improvements  in  the  instruments  or  apparatus 
commonly  callecj  trusses,  which  are  used  for  compressing 
and  supporting  such  parts  of  the  human  frame  as  are  o^ 
may  be  ruptured  or  disposed  to  protrude.  ^    « 

Dated  March  21,  1806. 

-Francis  Pla^e,  of  Charrno-cross,  in  the  parisl^  of  St. 

'  .         '    '  •       * 

IVIartin  in  the  Fields,  in  tlie  county  of  Middlesex,  Taylor 

and    Mercer  j    for  iniprovcMucnts  in  locks   for   muskets, 

pistols,  fowling  picccj,,  carriage  guns,  and  every  species 

pf  iire-arnls.     Dated  March  21,  1806; 
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RicHiJbD  OTTt£V,  of  Myrtle-hilly  near  Caeroaartben, 
in  Carouirtbeiidbire,  Esq.  and  James  Jeans,  of  Ports* 
ai<xatb>  in  the  coimty  of  Hants,  Ship  Builder ;  for  iiu^ 
proveiQents  in  ^hain-puiiipfly  in  the  mode  of  working  the 
samc^  Abd  in  the  wells  for  receiving  such  pumps;  whereby 
%aw^  iQSM'ual  labour  will  be  saved. 
Pated  March  21^  1806* 

iIoa£PB'HivcHStiFF]Si  of  Dumfriesy^in  that  part  of  die 
Upited  Ki^dom -called  Spotlandi  Cutler  and  Surgoen*s  in« 
ftrumfiUt-maker ;  &r  a  niethod  of  manufacturing  da3tip 
spring  trasses  for  ruptures  or  t^pt^re  baodag^es. 
Dated  March  ;fi,  1806. 

JBnAcmv  Cij^iuCf  of  Giltopur-street,  in  the  city  pf 
LondoiH,  V^kerionry  Si^'geon ;  for  impcpvements  qpoa 
borscirshoes.    DfUed  March  26»  1806. 

QuiKXEN  M^Kmja^  of  Andfirstooy  near  the  city  of 
Glasgow,  in  tfaf»  county  of  Lanark,  in  that  part  of  the 
Uttitod  Kingdom  called  Spotland,  Manufacturer ;  for  aa 
improved  metho4  of  dressing  yams  for  w^vjng,  by  means 
.ofiUMtw  and  useful  JDacbin<$.    Pated  March  ^d^  1806. 

William  P^ajL^  of  B^rmond^y  JM|^w»roa4i  in  the 
^OQunty  of  Surrey,  Geut.  Richai^d  B.Ev'iK6Toy,  of 
.<kaceduircb-rstreet,  in  the  city  of  Londoo»  M|arcban|, 
^nd  S4My£L  BzviNCTOH,  of  GrangCrroad  Brnnonds^yt 
in  tbe^id  coi^nty  of  Surrey,  Leather-dressy;  ffxrama^ 
phine  ibr  splitting  hides^  skins^  pelts,  or  If^ather,  ^^  ^ 
IPPfTOTed  inam4|r«    B^ted  March  965  }806< 
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